
Mr. John Grautham
State of Washington
Department of Ecoiogy
Nuclear & Mixed Waste Program
P. O. Box 47600
Olympia, WA 98504-7600

FLUOR DANIEL, INC.

Date: February 2, 1993

Reference: Hanford Waste Vitrification Plant
DOE Contract DE-AC06-86RL10838
Fluor Contract 8457

Transmittal No.: WDOE-316

Dear Mr. Grantham:

TRANSMITTAL

We enclose * copy of the items listed below. These are issued per US-DOE request.
*3 FULLSIZE BLUELINES ROLLED & 2 SPECIFICATIONS, & 1 REDUCED

Response due to
to:

VITRIFICATION BUILDING

Distribution:
Reference: FRP-727, FUP-346
R. L. Long: DOE-RL, w/0
TWP/AME Corresp Cntrl Cntr, MSIN A5-10
(P33B PACKAGE), w/0
P. Felise, WHC-RL (MSIN G6-16), w/1F,

Environmental DataManaq}ment Center
(MSIN H6-08), Nty(11P. 1iP>o
D. Duncan, US EPA, Region X, w/0

RSP:IIED:lt

; REFERENCE DOCUMENTS LIST
;RECONCILIATION LIST

Very truly yours,
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f^ L Tc4 ^L ' ` Z
R. S. Poulter
Pr ject Director
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PAGE 1

STATUS DATE 01/29/93

CONTRACT 845734 CORDS TRANSMITTAL ATTACHMENT

DISCIPLINE PACKAGE DRAWING SHEET DWG SIGNATURE DRAWING

NIMBER NLMBER REV DATE TITLE

P335 N-2-116011 1 0 PROCESS SUPPORT VESSELS AND EOUIPMENT VIT BLDG TITLE SHEET
P338 N-2-116012 1 0 PROCESS SUPPORT VESSELS AND EQUIPMENT VIT BLDG DWG INDEX

P33B M-2-120151 1 0 TK-540-014 NITRIC ACID DECOM FEED TANK

P338 N-2-120151 2 0 TK-540-014 NITRIC ACID DECd( FEED TANK DETAILS

P33B 8-2-120152 1 0 TK-540-017 OXALIC ACID DECOR FEED TANK

P338 H-2-120156 1 0 TK-210-D01 CRANE DECON FEED TANK (ACID)

P33B 11-2-120156 2 0 TK-210-001 CRANE DECON FEED TANK (ACID) DETAILS
P338 N-2-120157 1 0 TK-210-002 CRANE DECOM FEED TANK (CAUSTIC)
P338 M-2-120157 2 0 TK-210-002 CRANE DECpI FEED TANK (CAUSTIC) DETAILS

P336 M-2-120161 1 0 TK-450-001 PROCESS COOLING WATER EXPANSION TANK
P338 11-2-120162 1 0 TK-460-001 MELTER COOLING WATER EXPANSION TANK
P336 H-2-120163 1 0 TK-480-D01 PROCESS WATER TANK
P338 N-2-120164 1 0 TK-520-001 FLOOR DRAIN CATCH TANK
P33B M-2-120164 2 0 TK-520-001 FLOOR DRAIN CATCH TANK DETAILS
P33B N-2-120165 1 0 TK-520-002 REGULATED DRAINS CATCH TANK
P338 H-2-120165 2 0 TK-520-002 REGULATED DRAINS CATCH TANK DETAILS
P338 N-2-120166 1 0 TK-520-003 ACID DRAIN CATCH TANK
P338 N-2-120166 2 0 TK-520-003 ACID DRAIN CATCH TANK DETAILS
P330 N-2-120167 1 0 TK-520-004 ORGANIC ACID DRAIN CATCH TANK
P338 N-2-120167 2 0 TK-520-004 ORGANIC ACID DRAIN CATCH TANK DETAILS

N-2-120168 1 0 TK-520-005 FLOOR DRAIN SAMPLING TANK
P338 H-2-120168 2 0 TK-520-005 FLOOR DRAIN SAMPLING TANK DETAILS

N-2-120169 1 0 TK-540-002 SUGAR SOLUTION FEED TANK
P33B N-2-120170 1 0 TK-540-004 OFFGAS TREATMENT CHEMICAL FEED TANK
P336 M-2-120171 1 0 TK-540-006 K011/FRIT MODIFIER FEED TANK
P338 N-2-120172 1 0 TK-540-008 FORMIC ACID FEED TANK
P33B M-2-120173 1 0 TK-540-012 50X NITRIC ACID FEED TANK
P336 N-2-120174 1 0 TK-540-019 POTASSIUM PERMANGIINATE FEED TANK
P338 N-2-120175 1 0 TK-540-021 SODILMI NITRITE FEED TANK
P330 M-2-120176 1 0 TK-540-023 50% CAUSTIC FEED TANK
P33B N-2-120177 1 0 TK-540-024 FLUSH WATER FEED TANK

00/PIPING & INSTRIMENT DIAGRAMS, 05/CIVIL, 10/HVAC, 20/STRUCTURAL, 30/ARCHITECTURAL, 40/MECHANICAL, 50/PIPING, 51/FIRE PROTECTION,
60/ELECTRICAL, 70/CONTROL SYSTEMS, 90/MISCELLANEOUS
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PAGE 2

STATUS DATE 01/29/93

CONTRACT 845734 CORDS TRANSMITTAL ATTACHMENT

DISCIPLINE PACKAGE DRAWING SHEET DWG SIGNATURE DRAWING
NUMBER NUMBER REV DATE TITLE

40 P339 M-2-120178 1 0 TK-540-027 DIATOMACEOUS EARTH SLURRY FEED TANK
40 P336 N-2-120179 1 0 TK-540-029 ZEOLITE SLURRY FEED TANK
40 P33B N-2-120180 1 0 TK-540-031 DILUTE SODIUM HYDROXIDE FEED TANK
40 P336 N-2-120181 1 0 TK-580-002 PROCESS FRIT SLURRY FEED TANK (PFSFT)
40 P338 N-2-120181 2 0 TK-580-002 PROCESS FRIT SLURRY FEED TANK (PFSFT) DETAILS
40 P339 N-2-120182 1 0 TK-S80-003 DECOM FRIT SLURRY FEED TANK (DFSFT)
40 P33B N-2-120182 2 0 TK-580-003 DECON FRIT SLURRY FEED TANK (DFSFT) DETAILS
40 P33B 11-2-120442 1 0 TK-540-034 ANTIF011N FEED TANK
70 P338 N-2-121653 1 0 LP-580-003 & 004 INSTRUIIENT PANEL LAYWT

TOTAL: 40

00/PIPING L INSTRUMENT DIAGRAMS, DS/C1VIL, 10/NVAC, 20/STRUCTURAL, 30/ARCNITECTURAL, 40/MECNANICAL, SO/PIPING, SI/FIRE PROTECTIqI,
60/ELECTRICAL, 70/COIITROL SYSTEMS, 90/MISCELLANEOUS



PAGE I

STATUS DATE 02/02/93

CONTRACT 845734

CORDS TRANSMITTAL ATTACHMENT

DISCIPLINE PACKAGE SPECIFICATION PKG PACKAGE TITLE SIGNATURE SECTION SECTION SECTION TITLE
NUIBER REV DATE NUMBER REV

P338 B-S95-P-P338 0 PROCESS SUPPORT VESSELS AND

EOUIPMENT VITRIFICATION

BUILDING

40 P33B 01730 0
40 P33B pS063 0
40 P338 05066 0
40 P336 13252 0

40 P33B 14583 0
40 P338 14584W 0
40 P336 15139 0
40 P33B 15141 0
40 P33B 15145 0
40 P33B 15148 0
60 P33B 15196 0
60 P339 15668 0
40 P33B 15649 0
60 P332 15820 0
60 P330 15821 0
60 P33B 15894 0
40 P338 15896 0
40 P336 15898 0
10 P33B 16150 0
60 P33B 16610 0
70 P33B 17703 0
70 P338 17704 0
FO P33B 17892 0
ro P33o 17893 0

p P330 13433 0

OPERATION AND MAINTENANCE DATA

WELDING PRESSURE VESSELS

WELDING SPECIALTY EQUIPMENT

PRECAUTIONS FOR FABRICATION, HANDLING AND STORAGE OF STAINLESS STEEL
AND NICKEL ALLOYS

COLD FEED AGITATORS

COLD FEED AGITATOR

AIR DRIVEN DIAPNRAGM PUMPS

CENTRIFUGAL PUMPS

SUMP PUMPS

SEALLESS PUMPS

IDENTIFICATION AND TAGGING METHODS FOR MECHANICAL EQUIPMENT
PLATE HEAT EXCHANGERS

METERING PUMPS

VACUUI BLDIERS

CENTRIFUGAL BLONERS

VIBRATING FILTERS

ROIIGHING FILTERS/HEPA FILTERS (MECHANICAL)

NEGA FILTERS

IN)TORS - INDUCTION FOR GENERAL SERVICE

ELECTRICAL REQUIREMENTS FOR PACKAGED MECHANICAL EQUIPMENT

INSTRIRIENT PIPING MATERIALS

GENERAL INSTRUMENTATION INSTALLATION AND TESTING

FRIT SLURRY FILTER LOCAL PANELS

INSTRUMENTS FURNISHED WITH MECHANICAL EQUIPMENT FRIT SLURRY FILTERS

PRESSURE VESSELS - STAINLESS STEEL

00/PIPING & INSTRUMENT DIAGRAMS, 05/CIVIL, 10/NVAC, 20/STRUCTURAL, 30/ARCNITECTURAL, 40/MECHANICAL, 50/PIPING, S1/FIRE PROTECTION, S7/PIPINO STRESS,
58/PIPING MATERIAL, 60/ELECTRICAL, 70/COMTROL SYSTEMS, 90/MISCELLANEOUS



Y'°'!.(
'^ i ^M +kj

PAGE 2

STATUS DATE 02/02/93

CONTRACT 845734

CORDS TRANSMITTAL ATTACHMENT

DISCIPLINE PACKAGE SPECIFICATION PKG PACKAGE TITLE SIGNATURE SECTION SECTION SECTION TITLE
NLMBER REV DATE NLNGER REV

TOTAL: 26

00/PIPING A INSTRUIENT DIAGRAMS, 05/CIVIL, 10/NVAC, 20/STRUCTURAL, 30/ARCNITECTURAL, WNECNANICAL, S0/PIPING, S1/FIRE PROTECTION, 57/PIPING STRESS,
SB/PIPING MATERIAL, 60/ELECTRICAL, 70/CONTROL SYSTEMS, 90/MISCELLANEOUS



P33H - PROCESS SUPPORT VESSEL AND EQUIPMENT
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LIST OF REFERENCE DWGS

P33H REP DWG REV REP
DOCUMENT NUMBER NO. DWG TITLE

SPEC SECTION H-2-123070 SH 4 5 P&ID - SYS 58
17893 SH 6 5 PROCESS FRIT

SLURRY PUMP AND
FILTER

17892 H-2-123070 SH 4 5 P&ID - SYS 58
SH 6 5 PROCESS FRIT

SLURRY PUMP AND
FILTER



U. S. DEPARTMENT OF ENERGY
Hanford Yaste Vitrification PLant
Richland, Washington
DOE Contract DE-AC06-86RL70838

ATTACHMENT 1

FLUOR DANIEL, INC.
Advanced TechnoLogy Division

Ftuor Contract 8457

RECONCILIATION LIST
PROCUREMENT PACKAGE P33B

VIT BLDG. OUT-OF-CELL TANKS AND ASSOCIATED EQUIPMENT
January 27, 1993

1 HWVP-0905 "Vit Bldg. and Non-Vit Bldg. Sampling Requirements"
must be approved prior to P33B AFC issue February 2, 1993.
NOTE: HWVP-0905 was approved on February 1, 1993.

2. Tank nozzle orientations are subject to change after final piping
layouts are completed and plastic model'-r.eview comments have been
incorporated.

•CN-740.ATT-p12
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PROCESS SUPPORT VESSELS
AND EQUIPMENT VITRIFICATION
BUILDING
B-595-P-P33B

HANFORD WASTE

VITRIFICATION PLANT

U.S. DEPARTMENT OF ENERGY

RICHLAND OPERATIONS OFFICE

^ FLUOR DANIEL

ADVANCED TECHNOLOGY DIVISION

CONTRACT 8457

DOE CONTRACT NO.
DE-AC06-86RL10838



U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fluor Contract 8457
DOE Contract DE-AC06-86RL10838

PROCESS SUPPORT VESSELS AND EQUIPMENT
VITRIFICATION BUILDING

SPECIFICATION B-595-P-P33B

APPROVED FOR CONSTRUCTIOHN

REVISION 0

ISSUE DATE a?-o2-^f3

APPROVED BY:

R. E H ey Project Package Engineer

E. Area Project Manager

P. S id Engineering Project Manager

e Systems Manager

A. X(ee^^^ Independent Safety Manager
^ ^• 'T.1.^.St,w. "., SGk

y/^'>Is^ LLticu^

lity Assurance Manager

R. S. Poulter Project Director

FEB 2 1993

'bate
^ 3

a ^ /9 93
Date

/ a7
Date
/z3

Date
iz^93

Date
I1z7 I9s

Date

^/'a2^--
Date

1r2718:1 8:31am
108WOL5..\SPECSlP33AP33B-0.



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DE-AC06-86RL10838

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

Rev. 0

PROCESS SUPPORT VESSELS AND EQUIPMENT
VITRIFICATION BUILDING

SPECIFICATION B-595-P-P33B

TABLE OF CONTENTS
TECHNICAL SPECIFICATIONS

DIVISION 1 - GENERAL REQUIREMENTS

Section Title

01730 Operation and Maintenance Data
^

DIVISION 5 - METALS
r_°1

V Section Title
w^+

05063 Welding Pressure Vessels
05066 Welding Specialty Equipment_.

DIVISION 13 - SPECIAL CONSTRUCTION

Section Title

13252 Precautions for Fabrication, Handling and
Storage of Stainless Steel and Nickel Alloys

13433 Pressure Vessels - Stainless Steel

DIVISION 14 - CONVEYING SYSTEMS

Section Title

14583 Cold Feed Agitators
14584W Cold Feed Agitator

DIVISION 15 - MECHANICAL

Section Title

15139 Air Driven Diaphragm Pumps
15141 Centrifugal Pumps
15145 Sump Pumps
15148 Sealless Pumps
15196 Identification and Tagging Methods for

Mechanical Equipment
15648 Plate Heat Exchangers
15649 Metering Pumps
15820 Vacuum Blowers
15821 Centrifugal Blowers
15894 Vibrating Filters
15896 Roughing Filters/HEPA Filters (Mechanical)
15898 HEGA Filters

Rev. No.

0

0
0

0

0

0
0

0
0
0
0

0
0
0
0
0
0
0
0

lmraa 9:35am
106w0s..tsrecstP33e\P33ea. P33B-i



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DE-AC0686RL10838

DIVISION 16 - ELECTRICAL

Section Title

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

Rev. 0

16150 Motors - Induction for General Service 0
16610 Electrical Requirements for Packaged Mechanical Equipment 0

DIVISION 17 - INSTRUMENTATION

Section Title

17703 Instrument Piping Material 0
17704 General Instrumentation Installation and Testing 0
17892 Frit Slurry Filter Local Panels 0
17893 Instruments Furnished with Mechanical Equipment

Frit Slurry Filters 0

+m/93 9:31am

1oMV0L5..Xerecs\v33ewae-o. P33B-i i



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DE-AC06-86RL10838

SECTION 01730
OPERATION AND NAINTENANCE DATA

B-595-P-P33B-01730

APPROVED FOR CONSTRUCTION

REVISION 0
ISSUE DATE o?-1^2- 9-;5

ORIGINATOR:

1 3
J. orey, S ctfi ion Writer Date

APPROVED BY :

CHECKER:

1• B. 4,
C. J. Divona Lead Discipline Engineer

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

WAPA YES _ NO X
QUALITY LEVEL I_ II X
SAFETY CLASS 1_ 2_ 3 X 4_

i-ab-93
Date

01/15/93 3:00pn

106\VOI5...\SPECS\P33B0173.00



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DE-AC06-86RL10838

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

Rev. 0

SECTION 01730
OPERATION AND MAINTENANCE DATA

B-595-P-P33B-01730

TABLE OF CONTENTS

PART PAGE

PART 1 GENERAL . . , , , ,. . . . . . . . . . . . . . . . . . . , , , , 1
1.1 SUBMISSION OF OPERATION AND MAINTENANCE DATA . ... .. 1
1.2 TYPES OF INFORMATION REQUIRED IN O&M DATA PACKAGES ... .. 1
1.3 SCHEDULE OF OPERATION AND MAINTENANCE DATA PACKAGES ... .. 5r^..

LF-11 PART 2 PRODUCTS . . . ....................... 6..

PART 3 EXECUTION . . . . . . . . . . . . . . . . . . . . . . . . . 6. . .
^-....s
;•^;

01/25/93 2:56pm

106\VOL5...\SPEC8\P3300173.00 P33B-01730-i



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DE-AC06-86RL10838

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

Rev. 0

SECTION 01730
OPERATION AND MAINTENANCE DATA

PART 1 GENERAL

1.1 SUBMISSION OF OPERATION AND MAINTENANCE DATA

Submit operation and maintenance (O&M) data which is specifically
applicable to this contract and a complete and concise depiction

00 of the provided equipment or product. Data containing extraneous

Lj_^ information to be sorted through to find applicable instructions
will not be accepted. Present information in sufficient detail to

,-i clearly explain user O&M requirements at the system, equipment,
component, and subassembly level. Include an index preceding
each submittal. Submit the following in accordance with the

L. Vendor Drawing and Data Requirements section of the Order/
L^, Subcontract.

1.1.1 Package Content

For each product, system, or piece of equipment requiring submis-
sion of O&M data, submit the package required in the individual
technical section. Package content shall be as required in the
Paragraph 1.3, "Schedule of Operations and Maintenance Data
Packages."

1.2 TYPES OF INFORMATION REQUIRED IN O&M DATA PACKAGES

1.2.1 Operating Instructions

Include specific instructions, procedures, and illustrations for
the following phases of operation:

1.2.1.1 Safety Precautions

List personnel hazards and equipment or product safety precautions
for all operating conditions.

1.2.1.2 Operator Prestart

Include requirements to set up and prepare each system for use.

1.2.1.3 Start-Up, Shutdown, and Post-Shutdown Procedures

Include a control sequence for each of these operations.

1.2.1.4 Normal Operations

Include control diagrams with data to explain operation and
control of systems and specific equipment.

oi2sM z:s6pm
106\VOl3...\SPECS\P33a0173.00 P33B-01730-1



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DE-AC06-86RL10838

FLUOR DANIEL, INC.
Advanced Technology DNision

Fluor Contract 8457

Rev. 0

1.2.1.5 Emergency Operations

Include emergency procedures for equipment malfunctions to permit
a short period of continued operation or to shut down the equip-
ment to prevent further damage to systems and equipment. Include
emergency shutdown instructions for fire, explosion, spills, or
other foreseeable contingencies. Provide guidance on emergency
operations of all utility systems including valve locations and
portions of systems controlled.

1.2.1.6 Operator Service Requirements

^ Include instructions for services to be performed by the operator
;.;Lr^ such as lubrication, adjustments, and inspection.

1.2.1.7 Environmental Conditions

Include a list of environmental conditions (temperature, humidity,
and other relevant data) which are best suited for each product or
piece of equipment and describe conditions under which equipment
should not be allowed to run.

1.2.2 Preventive Maintenance

Include the following information for preventive and scheduled
maintenance to minimize corrective maintenance and repair.

1.2.2.1 Lubrication Data

Include lubrication data, other than instructions for lubrication
in accordance with Paragraph 1.2.1.6, Operator Service
Requirements.

1.2.2.2 Preventive Maintenance Plan and Schedule

Include manufacturer's schedule for routine preventive mainte-
nance, inspections, tests and adjustments required to ensure
proper and economical operation and to minimize corrective
maintenance and repair. Provide manufacturer's projection of
preventive maintenance man-hours on a daily, weekly, monthly,
and annual basis.

1.2.3 Corrective Maintenance

Include manufacturer's recommendations on procedures and
instructions for correcting problems and making repairs.

01/25i98 2:SBpm

106\V015...\SPEC5\P3380173.00 P338-01130-2



U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fluor Contract 8457
DOE Contract DE-ACO6-86RL10838

Rev. 0

1.2.3.1 Troubleshooting Guides and Diagnostic Techniques

Include step-by-step procedures to promptly isolate the cause
of typical malfunctions. Describe clearly why the checkout is
performed and what conditions are to be sought. Identify tests or
inspections and test equipment required to determine whether parts
and equipment may be reused or require replacement.

1.2.3.2 Wiring Diagrams and Control Diagrams

Wiring diagrams and control diagrams shall be point-to-point
^, drawings of wiring and control circuits including factory-field

interfaces. Provide a complete and accurate depiction of the
---; actual job specific wiring and control work. On diagrams number
c s electrical and electronic wiring and pneumatic control tubing and

the terminals for each type, identically to actual installation
numbering.

a^ 1.2.3.3 Maintenance and Repair Procedures

Include instructions and list tools required to restore product or
equipment to proper condition or operating standards.

1.2.3.4 Removal and Replacement Instructions

Include step-by-step procedures and list required tools and
supplies for removal, replacement, disassembly, and assembly
of components, assemblies, subassemblies, accessories, and
attachments. Provide tolerances, dimensions, settings and
adjustments required. Instructions shall include a combination of
text and illustrations.

1.2.3.5 Spare Parts and Supply Lists

Include lists of spare parts and supplies required for maintenance
and repair to ensure continued service or operation without
unreasonable delays.

1.2.3.6 Corrective Maintenance Man-Hours

Include manufacturer's projection of corrective maintenance man-
hours. Corrective maintenance that requires participation of
the equipment manufacturer shall be identified and tabulated
separately.

1.2.4 Appendices

Provide information specified in the preceding paragraphs
pertinent to the maintenance or operation of the product or
equipment. Include the following:

01re5s3 2:s6pm
106\VOL5...\SPECS\P33B0173.00 P33B-01730-3



U.S. DEPARTMENT OF ENERGY FL.UOR DANIEL, INC.
Hanford Waste Vi[r'rfication Plant Advanced Technology Division
Richland, Washington Fluor Contract 8457
DOE Contract DE-AC06-86RL10838

Rev. 0

1.2.4.1 Parts Identification

Provide identification and coverage for all parts of each
component, assembly, subassembly, and accessory of the end items
subject to replacement. Include special hardware requirements,
such as requirement to use high-strength bolts and nuts. Identify
parts by make, model, serial number, and source of supply to allow
reordering without further identification. Provide clear and
legible illustrations, drawings, and exploded views to enable easy
identification of the items. When illustrations omit the part
numbers and description, both the illustrations and separate
listing shall show the index, reference, or key number which will
cross-reference the illustrated part to the listed part. Parts
shown in the listings shall be grouped by components, assemblies,
and subassemblies.

A. Manufacturer's Standard Commercial Practice: The parts
data may cover more than one model or series of equipment,
components, assemblies, subassemblies, attachments, or
accessories, such as a master parts catalog, in accordance
with the manufacturer's standard commercial practice.

B. Other Than Manufacturer's Standard Commercial Practice
(MSCP): End item manufacturer may add a cross-reference to
implement components' assemblies and parts requirements when
implementation in manual form varies significantly from
the style, format, and method of manufacturer's standard
commercial practice. Use the format in the following
example:

End Item Actual Actual
Manufacturer's Manufacturer's Name Manufacturer

Alphanumeric Sequence and MSCP Part No.

100001 John Doe & Co. 00000 2000002

1.2.4.2 Warranty Information

List and explain the various warranties and include the servicing
and technical precautions prescribed by the manufacturers or
contract documents to keep warranties in force.

1.2.4.3 Personnel Training Requirements

Provide information available from the manufacturers to use
in training designated personnel to operate and maintain the
equipment and systems properly.

0125ro32:5ePm
708\VOt5...\SPECS\P33BO173.o0 P33B-01730-4



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DE-AC06-86RL10838

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

Rev. 0

1.2.4.4 Testing Equipment and Special Tool Information

Include information on test equipment required to perform
specified tests and on special tools needed for the operation,
maintenance, and repair of components.

1.3 SCHEDULE OF OPERATION AND MAINTENANCE DATA PACKAGES

Furnish the 0&M data packages specified in individual technical
sections. The required information for each O&M data package is
as follows:

c-^ 1.3.1 Data Package

A. Operating instructions

B. Safety precautions1

C. Operation prestart

D. Start-up, shutdown, and post shutdown

E. Normal operations

F. Emergency operations

G. Operator Service Requirements

H. Environmental conditions

1. Preventative maintenance

J. Lubrication data

K. Preventive maintenance plan and schedule

L. Corrective maintenance

M. Troubleshooting guides and diagnostic techniques

N. Wiring diagrams and control diagrams

0. Maintenance and repair procedures and manhour requirements

P. Removal and replacement instructions

Q. Spare parts and supply list

R. Parts identification

S. Warranty information

T. Personnel training requirements

U. Testing equipment and special tool information

o1rzeW 2:56pm
106\VOL5...\SPECS\P33B0173.00 P33B-01730-5



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DE-AC06-86RL10838

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

Rev. 0

Ne-,^.
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PART 2 PRODUCTS

(Not Used)

PART 3 EXECUTION

(Not Used)

END OF SECTION

01neraa 2:sem
108WOL5...\SPECST3360173.00 P33B-01730-6
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U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DE-AC06-86RL10838

SECTION 05063
WELDING PRESSURE VESSELS

B-595-P-P33B-05063

APPROVED FOR CONSTRUCTION

REVISION NO. 0
ISSUE DATE

ORIGINATOR:

A. Estrada, Welding Engineer Date

APPROVED BY :

CHECKER:

R. b• F^.Aaal-J
C. J. Divona Lead Discipline Engineer

1/25M3 2:58pm

1MVOL5...ISPEC8T7]80506.9D

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

WAPA YES _ NO X
QUALITY LEVEL I_ II X
SAFETY CLASS 1_ 3 X 4

I- a-93
Date



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DE-AC06-86RL10838

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

Rev. 0

SECTION 05063
WELDING PRESSURE VESSELS

B-595-P-P33B-05063

TABLE OF CONTENTS

PART PAGE

PART 1 GENERAL . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
1.1 SUMMARY . . . . . . . . . . . . . . . . . . . . . . . . . 1
1.2 REFERENCES . . . . . . . . . . . . . . . . . . . . 1
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SECTION 05063
WELDING PRESSURE VESSELS

PART 1 GENERAL

1.1 SUMMARY

This specification section defines the welding, examination and
testing requirements for shop fabrication of out-of-cell pressure
vessels.

^ 1.2 REFERENCES
tj^

a The publications listed below form a part of this specification
section to the extent referenced. The publications are referred
to in the text by the basic designation only.

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
Boiler and Pressure Vessel Code

ASME Section II, 1989 Material Specifications -
Part C Welding Rods, Electrodes, and Filler

Metals

ASME Section V 1989 Nondestructive Examination

ASME Section VIII, 1989 Rules for Construction of
Division 1 Pressure Vessels

ASME Section IX 1989 Welding and Brazing Qualification

AMERICAN SOCIETY OF NONDESTRUCTIVE TESTING (ASNT)

ASNT SNT-TC-1A 1988 Recommended Practice - Personnel
Qualification and Certification in
Nondestructive Testing

AMERICAN WELDING SOCIETY (AWS)

AWS A2.4 1986 Standard Symbols for Welding, Brazing
and Nondestructive Testing

AWS A3.0 1989 Welding Terms and Definitions

AWS D10.11 1987 Recommended Practices for Root Pass
Welding of Pipe Without Backing

AWS QCI 1988 Standard for AWS Certification
of Welding Inspectors

1/25/87 2:59pm
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1.3 RELATED REQUIREMENTS

Specification Section 13252 Precautions for the Fabrication,
Handling and Storage of Stainless
Steel and Nickel Alloys

1.4 DEFINITIONS

CMTR - Certified Material Test Report

NDE - Nondestructive Examination

^^. 1.5 SYSTEM DESCRIPTION

(Not Used)
^

1.6 SUBMITTALS

^x. Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

1.6.1 Welding Procedure Specifications ( ASME Form QW-482 or equivalent)
and Procedure Qualification Records ( ASME Form QW-483 or
equivalent) shall be submitted for Buyer approval. This
requirement shall also pertain to purchased items contracted by
Seller. They shall be in accordance both with the requirements of
ASME Section IX and this specification section. Seller shall
review their contractor's procedures prior to submittal to verify
their conformance to the requirements of this specification
section.

1.6.2 Welder Performance Qualifications (ASME Form QW-484 or equivalent)
shall be submitted for Buyer review. This requirement shall also
pertain to purchased items contracted by Seller.

1.6.3 Certified Material Test Reports (CMTRs) for filler metal shall be
submitted for Buyer review.

1.6.4 Weld repair procedure shall be submitted for Buyer approval.

1.6.5 Final weld nondestructive examination (NDE) and inspection reports
shall be submitted for Buyer review. These shall include visual
inspection reports, NDE reports and radiography film.

1.6.6 Weld maps and weld procedure summary sheets shall be submitted for
Buyer approval. They shall specifically identify each weld joint,
welding procedure to be used and NDE requirements (sample form in
Attachments A and B).

t/25/83 2:59pm
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1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS

(Not Used)

1.8 PROJECT OR SITE ENVIR01@IENTAL CONDITIONS

(Not Used)

PART 2 PRODUCTS

2.1 MATERIALS AND EQUIPMENT
CID

; 2.1.1 Weld filler materials shall be in accordance with ASME Section II,
Part C.

.^.2

^ 2.1.2 Weld filler materials shall be used so that the principal elements
in the deposited weld metal shall be of the same nominal composi-
tion as the base metal.

o,,
2.1.3 Solid wires for automatic welding processes shall contain the

principal alloying elements required for the deposited weld metal.
Welds deposited by the submerged arc process shall not derive any
principal element from the flux. No alloy fluxes shall be
allowed.

2.1.4 Fluxes that the flux manufacturer recommends for single-pass shall
not be used for multiple-pass welds.

2.1.5 Submerged arc welding shall be performed using the same name brand
flux and the same name brand of ASME classification wire as used
for the procedure qualifications.

2.1.6 Storage and handling of electrodes, fluxes and other welding
materials after shipping containers are opened shall be in
accordance with Seller's filler material control procedure. This
procedure shall be in accordance with the guidelines of ASME
Section II, Part C and the filler metal manufacturer's
recommendation.

2.1.7 Tack welds shall be made with the equivalent type of electrode
filler wire that is used for the root pass.

2.2 FABRICATION AND MANUFACTURE

2.2.1 General Requirements

2.2.1.1 Fabrication to this specification section shall be in accordance
with the requirements of ASME Section VIII, Division 1.
Conformance to this specification section and authorization of
Welding Procedure Specifications and Procedure Qualification

1J25/93 2:59Pm
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Records shall in no way
provide welds which are
they are intended.

relieve Seller of the responsibility to
sound and suited to the services for which

2.2.1.2 Welding and nondestructive test symbols shall be in accordance
with AWS A2.4.

2.2.1.3 Welding terms and definitions shall be in accordance with
AWS A3.0.

2.2.1.4 Cleanliness shall be maintained during welding. All stubs, rods,
^•_, flux, slag and other foreign material shall be removed from the

weld area.

2.2.1.5 Peening of welds is not permitted.
^

2.2.1.6 All weld spatter, burrs, etc., shall be ground to a smooth
contour..,.̂.

2.2.1.7 Arc strikes, weld starts and stops shall be confined to the weld
joint. Arc strikes found outside the weld joint that are deeper
than 1/16 inch shall be welded to fill depression and then ground
to a smooth contour. Those less than 1/16 inch shall be ground to
a smooth contour.

2.2.1.8 Fabrication aids, temporary supporting lugs, etc., that are
removed by gouging or cutting shall not be cut closer than 1/8
inch from the vessel surface. The remaining material shall then
be ground flush with the base metal. The ground area shall be
inspected for possible cracks or porosity by liquid penetrant
examination. Examination shall be in accordance with
Paragraph 3.2.6.

2.2.1.9 Nozzles, lugs, support rings and similar items shall not be
located on a weld seam unless unavoidable. Buyer authorization
shall be required if any attachment is to be located on weld seam.

2.2.1.10 Where double welded butt joints cannot be utilized the root pass
welds shall be made with the GTAW process. Back purging gas shall
be used during welding. The purge shall be maintained until at
least 0.250 inch depth of weld metal has been deposited or the
weld joint is filled, whichever is less. Purging shall be in
accordance with AWS D10.11.

2.2.1.11 Tack welds in open butt joints shall be feathered into surrounding
material. Cracked tack welds shall be removed.

125/93 2:58pm
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2.2.2 Welding Qualifications

2.2.2.1 Welding Procedure Specifications, Procedure Qualification Records
and Welder Performance Qualifications shall be in accordance both
with ASME Section IX and this specification section.

2.2.2.2 Welds deposited by procedures differing from those authorized
shall be rejected and completely removed at Seller's cost.

2.2.2.3 At the request of the Buyer, any welder shall be retested and
requalified when the work of said welder creates a reasonable
doubt as to the quality of his/her workmanship.

2.2.3 Acceptable Welding Processes

2.2.3.1 Welding may be achieved by any one or combination of the following
welding processes:

Welding Process AWS Letter Designation

Shielded Metal Arc Welding SMAW

Manual and Automatic Gas GTAW
Tungsten Arc Welding

Automatic Submerged Arc Welding SAW

2.2.3.2 Other welding processes such as Gas Metal Arc, Manual Submerged
Arc and processes employing flux-cored electrodes require specific
written authorization by the Buyer. Submit all pertinent data and
intended application of said process for evaluation.

PART 3 EXECUTION

3.1 PREPARATION

3.1.1 Weld joint preparation shall be made by mechanical means or
thermal cutting. When thermal cutting is performed, the joint
surfaces shall be ground to bright metal prior to welding. Oxy-
fuel cutting of stainless steel is not acceptable.

3.1.2 Permanent backup strips are not permitted without specific written
authorization from the Buyer. If temporary backup rings are used
and then removed, the weld area shall be dressed and examined for
cracks and other defects. Examination of the weld surfaces shall
be performed visually and by the liquid penetrant method. Liquid
penetrant examination shall be in accordance with Paragraph 3.2.6.

125P83 2:59pm
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3.1.3 To minimize the contamination of stainless steel the Seller shall
follow the requirements of Specification Section 13252 prior to
and after welding.

3.1.4 All surfaces to be welded shall be free of paint, oil, dirt,
scale, oxides and other foreign materials detrimental to weld
soundness.

3.1.5 Joint edges and adjacent surfaces to be welded shall be wire-
brushed. They shall then be cleaned with an ethyl alcohol or
acetone dampened lint-free cloth before welding begins.

3.1.6 Wire brushes shall be made of 300 Series austenitic stainless
steel. Clearly mark mechanical cleaning tools such as grinding
wheels, files, deburring tools and wire brushes. Marking shall
identify tools to be used on stainless steel only.

3.1.7 Grinding shall be done in such a method that overheating of base
and weld metal is minimized. Heat tint is an indication of
overheating. Abrasive disks and abrasive flapper wheels are
preferred over grinding disks or continuous-belt grinders.

3.2 INSTALLATION, APPLICATION AND ERECTION

3.2.1 All welds shall be made in accordance with Contract Drawings and
Seller's fabrication drawings.

3.2.2 Flux, weld spatter and any slag shall be removed from each weld
bead prior to depositing each succeeding pass.

3.2.3 Welding starts and stops in welds shall be held to a minimum.
Each such stop shall be properly conditioned before continuing the
welding. The use of starting and stopping plates is recommended
where possible.

3.2.4 Each weld shall be continuously uniform in width and size through
its full length. Welds shall be free of coarse ripples, grooves,
overlap and undercut. Crevices and intermittent welds are not
permitted because of increased chance of stress corrosion
cracking.

3.2.5 Preheat and Interpass Temperature Control

3.2.5.1 For stainless steel the minimum preheat shall be 50°F. The
maximum interpass temperature shall not exceed 350°F.

irzs/W 2:sePm
106\VOL6...\8PECS\P89e0506.30 P33B-05063-6



U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.

Hanford Waste Vitrification Plant Advanced Technology Division

Richland, Washington Fluor Contract 8457

DOE Contract DE-AC06-86RL10838

Rev. 0

3.2.6 Inspection and Nondestructive Examination (NDE)

3.2.6.1 General Requirement

Specific NDE shall be as noted on Contract Documents. NDE
methods, acceptance criteria and additional general requirements
shall be in accordance with the following subparagraphs. All NDE,
except visual examination, shall be performed by personnel
certified in accordance with ASNT SNT-TC-1A.

3.2.6.2 Inspection
-j
Zj A. Seller's welding inspector shall be certified in accordance

_.
with AWS QC1 or equivalent authorized by Buyer.

®
B. All weld inspection reports shall be maintained and submitted

in accordance with Paragraph 1.6.

3.2.6.3 Visual Examination

A. Visual examination shall be performed in accordance both with
ASME Section V, Article 9 and this specification section.

B. The welds to be examined, the evaluation of indications and
the acceptance criteria shall be in accordance with ASME
Section V, Article 9, Paragraphs T-950-1 and T-950-2, and
ASME Section VIII, Division 1, Paragraph UW-35.

C. Visual examination shall be performed on accessible surface
of all completed welds.

D. In addition to visual examination of completed welds, visual
examination is required for all ground and blended welds.

3.2.6.4 Liquid Penetrant Examination

A. Liquid penetrant examination procedures shall be in accord-
ance with the requirements and methods specified in ASME
Section V, Article 6.

B. Penetrant materials shall meet the requirements of ASME
Section V, Article 6, Paragraph T-625 for sulfur and halogen
content regardless of the type of material to be examined.

C. Liquid penetrant examination of welds shall include a band of
base metal at least 1 inch wide on each side of the weld.

D. The evaluation of indications and the acceptance criteria
shall be in accordance with ASME Section VIII, Division 1,
Appendix 8, Paragraphs 8.3 and 8.4 and Part UHA, Paragraph
UHA-34.

1rzs10 2:aspm
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3.2.6.5 Radiographic Examination

A. Radiographic examination procedures and techniques shall be
in accordance with ASME Section V, Article 2.

B. The acceptance criteria and extent of examination shall
be in accordance with ASME Section VIII, Division 1,
Paragraph UHA-33.

3.2.6.6 Ultrasonic Examination (UT)

A. Ultrasonic examination procedures and techniques shall be in
accordance with the requirements and methods specified in
ASME Section V, Article 5.

B. The acceptance criteria shall be in accordance with ASME
Section VIII, Division 1.

-:--
3.3 FIELD QUALITY CONTROL

(Not Used)

3.4 ADJUSTMENTS

3.4.1 Weld Repairs

3.4.1.1 All weld repairs shall be performed in accordance with the
approved weld repair procedure.

3.4.1.2 Unacceptable indications shall be completely removed by chipping,
gouging, grinding or other authorized methods (for the type of
material being repaired) to clean, sound metal. The excavated
areas shall be examined by the liquid penetrant method to assure
complete removal of defects. Liquid penetrant examination shall
be in accordance with Paragraph 3.2.6.

3.4.1.3 The repaired areas shall be reexamined using the same inspection
procedures by which the defect was originally detected along with
all other inspection called out for the particular weld.

3.4.1.4 Two repair attempts will be allowed on any one defective area.
No further repair attempts shall be carried out without the
authorization of Buyer.

3.5 CLEANING

(Not Used)

3.6 PROTECTION

(Not Used)

1/25/99 2:59pm
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3.7 DE?IONSTRATION

(Not Used)

3.8 SCHEDULES

(Not Used)

END OF SECTION

:..0
Lj^..

s•^
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ATTACHMENT A
WELD MAP

Buyer P.O. No. Item No.

Buyer Weld Specification No.

1. Draw a single line sketch of the pressure-retaining parts.

-̂.q
,--c
^

cy"

2. Identify each qualified welding procedure.

SKETCH

Seller
Address
Buyer P0M

This Form Completed By

Telephone No.

Revisions

Date

1/25193 2:59pm
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ATTACHMENT B
WELD PROCEDURE SUMMARY DATA

Space No . Action to be Taken

1 Enter the Buyer's Purchase Order number. A separate summary
must be completed for each P.O. and suborder.

2 Enter the Buyer's item number(s). The summary sheet must
reflect all items of similar construction that will have
common welding procedures. Items of markedly different
materials or methods of Manufacture should be entered on
separate WPS's.

3 Enter Seller's name.

^ 4 Enter Seller's shop location where work will be performed.^.^
5 Enter date summary is compiled.

6 Enter Buyer serial number and revision ( Buyer's use only).

7 Enter Welding Procedure Specification ( WPS) number.

8 Enter Procedure Qualification Record (PQR) number(s)
supporting the WPS.

9 Enter the welding process(es) used in performing (PQR).

10 Enter type of joint as referenced in Legend. Where (E) is
used, state type of joint or overlay in space 17.

11 Enter ASME-ASTM materials to be used in fabrication.

12 Enter base metal thickness range qualified by PQR.

13 Enter postweld heat treatment information in appropriate
box.

14 Enter other pertinent information in this space. Such as
impacts, etc.

15 Enter current review status of weld procedure ( Buyer's use
only).

16 Enter date of current review status of weld procedure
( Buyer's use only).

17 Enter any special design or process information regarding
the item of construction in this box.

M25193 2.5ean ATTACHMENT B
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Welding Pressure Vessels

SERIAL PROCEDURE SUPPORTING JOINT qSME-ASTN THICKNESS
PHWT

NO. NO. PQR
PROCESS TYPE MATERIAL QUALIFIED YES NO

COMMENiS STATUS DATE

a 1 B 9 ]0 I1 12 13 10 15 la

LEGEND REMARKS:

JOINT TYPE DESCRIPTION

A Longitudinal Seam
B Circumferential Sean
C Pipe Seam
D Nozzle Seam
E Other ( Explain in coaaients section)

REVIEW TYPE

A Cowaw!nce Fabrication
B Cownence Fabrication

Subnit w/Corrections
C Do Not Fabricate

7

SELLER: ^ SHOP LOCATION:

P.O. NO.: ^ ITEM(S):

DATE:

,rz51%3 2.5 9pn, ATTACHMENT B
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Welding Pressure Vessels

SERIAL PROCEDURE SUPPORTING JOINT ASNE-ASTM THICKNESS
PHWT

NO. NO. PQR PROCESS TYPE MATERIAL QUALIFIED YES NO
COIMENTS STATUS DATE

11

LEGEND REMARKS:

JOINT TYPE DESCRIPTION

A Longitudinal Seaw
B Circumferential Seaw
C Pipe Seam
D Nozzle Seam
E Other ( Explain in cawients section)

REVIEW TYPE

A Coaaence Fabrication
B Cownence Fabrication

Submit r/Corrections
C Do Not Fabricate

SELLER:

P.O. NO.:

1/25199 2:S9pm
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SHOP LOCATION:
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SECTION 05066
WELDING SPECIALTY EQUIPMENT

PART 1 GENERAL

1.1 SUMMARY

This specification section defines the welding, examination and
testing requirements for shop fabrication of stainless steel
specialty equipment in non-radioactive service.

= 1.2 REFERENCES
c.•_^

The publications listed below form a part of this specification
section to the extent referenced. The publications are referred
to in the text by the basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A744/A744M 1991 Standard Specification for
Casting, Iron-Chromium-Nickel,
Corrosion Resistant, for Severe Service

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
Boiler and Pressure Vessel Codes

ASME Section II, 1989 Material Specifications -
Part C Welding Rods, Electrodes, and Filler

Metals

ASME Section V 1989 Nondestructive Examination

ASME Section VIII, 1989 Rules for Construction of Pressure
Division 1 Vessels

ASME Section IX 1989 Welding and Brazing Qualification

AMERICAN SOCIETY OF NONDESTRUCTIVE TESTING (ASNT)

ASNT SNT-TC-1A 1988 Recommended Practice - Personnel
Qualification and Certification in
Nondestructive Testing

AMERICAN WELDING SOCIETY (AWS)

AWS A2.4 1986 Standard Symbols for Welding,
Brazing and Nondestructive
Examination

AWS A3.0 1989 Welding Terms and Definitions
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AWS D10.11 1987 Recomnended Practices for Root
Pass Welding of Pipe Without
Backing

AWS QC1

1.3 RELATED REQUIREMENTS

1988 Standard for AWS Certification
of Welding Inspectors

Specification Section 13252 Precautions for Fabrication,
Handling and Storage of Stainless
Steel and Nickel Alloys

1.4 DEFINITIONS

CMTR - Certified Material Test Report
r^.!

NDE - Nondestructive Examinationrr,

1.5 SYSTEMS DESCRIPTION

(Not Used)

1.6 SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

1.6.1 Welding Procedure Specifications (ASME Form QW-482 or equivalent)
and Procedure Qualification Records (ASME Form QW-483 or
equivalent) shall be submitted for Buyer approval. This
requirement shall also pertain to purchased items contracted by
Seller. They shall be in accordance both with the requirements of
ASME Section IX and this specification section. Seller shall
review their contractor's procedures prior to submittal to verify
their conformance to the requirements of this specification
section.

1.6.2 Welder Performance Qualifications (ASME Form QW-484 or equivalent)
shall be submitted for Buyer review. This requirement shall also
pertain to purchased items contracted by Seller.

1.6.3 Certified Material Test Reports (CMTRs) shall be submitted for
Buyer review.

1.6.4 Weld repair procedures shall be submitted for Buyer approval.

1.6.5 Final weld nondestructive examination (NDE) and inspection reports
shall be submitted for Buyer review. These shall include visual
inspection reports, NDE reports and radiographic film.

125/93 3:08pm
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1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS

(Not Used)

1.8 PROJECT OR SITE ENYIRONMENTAL CONDITIONS

(Not Used)

PART 2 PRODUCTS

2.1 MATERIALS AND EQUIPMENT

2.1.1 Matching weld filler materials shall be in accordance with ASME
Section II, Part C.

2.1.2 Weld filler materials shall be used so that the principal elements
in the deposited weld metal shall be of the same nominal composi-
tion as the base metal.

2.1.3 Solid wires for automatic welding processes shall contain the
principal alloying elements required for the deposited weld metal.
Welds deposited by the submerged arc process shall not derive any
principal alloying elements from the flux. Alloy flux shall not
be used.

2.1.4 Fluxes that the flux manufacturer recommends for single-pass shall
not be used for multiple-pass welds.

2.1.5 Submerged arc welding shall be performed using both the same name
brand flux and the same name brand of ASME classification wire as
used for the procedure qualifications.

2.1.6 Storage and handling of electrodes, fluxes and other welding
materials after shipping containers are opened shall be in
accordance with Seller's filler materials control procedure. This
procedure shall be in accordance with the guidelines of ASME
Section II, Part C and the filler metal manufacturer's
recommendations.

2.1.7 Tack welds shall be made with the equivalent type of filler wire
that is used for the root pass.

2.1.8 Temporary backup rings or strips, when required on the Contract
Drawings, shall be of the same nominal composition as the base
material.

1/25/93 3:0Epm
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2.2 FABRICATION AND MANUFACTURE

2.2.1 General Requirements

2.2.1.1 Fabrication to this specification section shall be in accordance
with the requirements of ASME Code Section VIII, Division 1
whether or not the equipment will be code stamped. Conformance to
this specification section and authorization of Welding Procedure
Specifications and Procedure Qualification Records shall in no way
relieve Seller of the responsibility to provide welds which are
sound and suited to the services for which they are intended.

2.2.1.2 Welding and nondestructive test symbols shall be in accordance
with AWS A2.4.

2.2.1.3 Welding terms and definitions shall be in accordance with
AWS A3.0.

2.2.1.4 Cleanliness shall be maintained during welding. All stubs, rods,
flux, slag and other foreign material shall be removed from the
weld area.

2.2.1.5 All weld spatter, burrs, etc. shall be ground to a smooth contour.

2.2.1.6 Where double welded
welds shall be made
The purge shall be
weld metal has been
whichever is less.
D10.11.

butt joints cannot be utilized, the root pass
by the GTAW process with back purging gas.
naintained until at least 0.250 inch depth of
deposited or the weld joint is filled,
Purging shall be in accordance with AWS

2.2.1.7 Arc strikes, weld starts and stops shall be confined to the weld
joint. Arc strikes found outside the weld joint that are deeper
than 1/16 inch shall be welded to fill depression and then ground
to a smooth contour. Those less than 1/16 inch shall be ground to
a smooth contour.

2.2.1.8 Tack welds in open butt joints shall be feathered into surrounding
material. Cracked tack welds shall be removed.

2.2.2 Welding Qualifications

2.2.2.1 Welding procedures, welders, welding operators and tackers shall
be qualified in accordance with ASME Section IX.

2.2.2.2 At the request of the Buyer, any welder shall be retested and
requalified when the work of said welder creates a reasonable
doubt as to the quality of his/her workmanship.

125/93 3:08pm
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2.2.2.3 The format of welding procedure specifications, welding procedure
qualification records and nondestructive inspection reports shall
be in accordance with ASME Section IX, Appendix A.

2.2.2.4 Welding shall not start until Welding Procedure Specifications
including Procedure Qualification Records and Weld Repair
Procedure are returned to Seller from Buyer with authorization to
proceed. Weld performed by procedures differing from those
authorized, or by non-qualified personnel, are subject to complete
removal.

2.2.3 Acceptable Welding Processes

2.2.3.1 Welding may be achieved by any one or combination of the following
welding processes:

.^
c--s Welding Process AWS Letter Designation

Shielded Metal Arc Welding SMAW
^-,

Flux-Cored Arc Welding FCAW
(with Shielding Gas)

Manual and Automatic Gas GTAW
Tungsten Arc Welding

Gas Metal Arc Welding (Spray Transfer) GMAW

Automatic Submerged Arc Welding SAW

2.2.3.2 Other welding processes such as Manual Submerged Arc and Gas Metal
Arc (Short Circuit Transfer) require specific written
authorization by the Buyer's Welding Engineer. Submit all
pertinent data and intended application of said process for
evaluation.

PART 3 EXECUTION

3.1 PREPARATION

3.1.1 Weld joint preparation shall be made by machining, grinding or
thermal cutting. When thermal cutting is performed the joint
surfaces shall be ground to bright metal prior to welding. Oxy-
fuel cutting of stainless steel is not acceptable.

3.1.2 Permanent backup strips or backing rings are not permitted without
specific written authorization from Buyer. If temporary backup
strips are used and then removed, the weld area shall be dressed
and liquid penetrant examined for cracks and other defects.

,rtsM 3:o6,m
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Liquid penetrant examination shall be in accordance with
Paragraph 3.2.6.

3.1.3 To minimize the contamination of stainless steel Seller shall
follow the requirements of Specification Section 13252 prior to
and after welding.

3.1.4 All surfaces to be welded shall be free of paint, oil, dirt,
scale, oxides and other foreign materials detrimental to weld
soundness.

3.1.5 For stainless steel joint edges and adjacent surfaces to be welded
shall be wire-brushed. They shall then be cleaned with an ethyl
alcohol or acetone dampened lint-free cloth before welding begins.

3.1.6 Wire brushes used on stainless steel welds shall be made of 300
Series stainless steel. Clearly mark mechanical cleaning tools
used on stainless steel such as grinding wheels, files, deburring
tools and wire brushes. Marking shall identify tools to be used
on stainless steel only.

3.1.7 Grinding shall be done in such a method that overheating of base
and weld metal is minimized. Heat tint is an indication of over
heating. Abrasive disks and abrasive flapper wheels are preferred
over grinding disks or continuous-belt grinders.

3.2 INSTALLATION, APPLICATION AND ERECTION

3.2.1 All welds shall be made in accordance both with Contract Drawings
and Seller's fabrication drawings.

3.2.2 Preheat and Interpass Temperature Control

3.2.2.1 For austenitic stainless steel the minimum preheat shall be 50°F.

3.2.2.2 Interpass temperature for austenitic stainless steel shall not
exceed 350°F.

3.2.3 Flux, weld spatter and any slag shall be removed from each weld
bead prior to depositing each succeeding pass.

3.2.4 Welding starts and stops in welds shall be held to a minimum.
Each such stop shall be properly conditioned before continuing the
welding. The use of starting and stopping plates is recommended
where possible.

3.2.5 Each weld shall be continuously uniform in width and size through
its full length. Welds shall be free of coarse ripples, grooves,
overlap and undercut. Crevices and intermittent welds are not
permitted because of increased chance of stress corrosion
cracking.

1I25I83 J:OSqn
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3.2.5.1 All required finish machining shall be done after heat treatment.

3.2.6 Inspection and Nondestructive Examination

Specific nondestructive examination shall be performed
in accordance with Seller's fabrication drawings. NDE methods,
acceptance criteria and additional general requirements shall be
in accordance with the following subparagraphs. All NDE, except
visual examination, shall be performed by personnel certified in
accordance with ASNT SNT-TC-1A.

3.2.6.1 Inspection

A. Seller's welding inspector shall be certified in accordance
with AWS QCI or equivalent authorized by Buyer.

B. All weld inspection reports shall be submitted in accordance
with Paragraph 1.6.

3.2.6.2 Visual Examination

A. Visual examination shall be performed in accordance both
with ASME Section V, Article 9 and this specification
section.

B. Visual examination shall be performed on an accessible
surface of all completed welds.

C. The welds to be examined, the evaluation of indications and
the acceptance criteria shall be in accordance with ASME
Section V, Article 9, Paragraphs T-950-1 and T-950-2 and
ASME Section VIII, Division 1, Paragraph UHA-34.

3.2.6.3 Liquid Penetrant Examination

A. Liquid penetrant examination procedures shall be in
accordance with the requirements and methods specified in
ASME Section V, Article 6.

B. Penetrant materials shall meet the requirements of ASME
Section V, Article 6, Paragraph T-625, for sulfur and
halogen content regardless of the type of material to be
examined.

C. Liquid penetrant examination of welds shall include a band
of base metal no less than 1 inch wide on each side of the
weld. Liquid penetrant examination shall be performed after
welds have been ground and visually examined.

125/93 3:06pm
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D. The evaluation of indications and the acceptance criteria
shall be in accordance with ASME Section VIII, Division 1,
Appendix 8, Paragraphs 8.3 and 8.4.

3.2.6.4 Ultrasonic Examination

A. Ultrasonic examination procedures shall be in accordance
with the requirements and methods specified in ASME
Section V, Article 5.

B. The acceptance criteria shall be in accordance with ASME

C-0 Section VIII, Division 1, Appendix 12, Paragraph 12.3.
j-_

3.2.6.5 Radiographic Examination

C e A. Radiographic examination procedures and techniques shall be
a in accordance with ASME Section V, Article 2.

B. The extent of examination acceptance criteria shall be
in accordance with ASME Section VIII, Division 1,
Paragraph UW-51.

C. Composite viewing of double film exposure is not permitted
unless prior acceptance is granted by Buyer for each
application.

3.3 FIELD QUALITY CONTROL

(Not Used)

3.4 ADJUSTMENTS

3.4.1 Weld Repairs

3.4.1.1 All weld repairs shall be performed in accordance with the
approved weld repair procedures.

3.4.1.2 Unacceptable indications shall be completely removed by chipping,
gouging, grinding or other authorized methods (for the type of
material being repaired) to clean, bright metal. The excavated
areas shall be examined by the liquid penetrant method to assure
complete removal of defects. Liquid penetrant examination shall
be in accordance with Paragraph 3.2.6.

3.4.1.3 The repaired areas shall be reexamined using the same inspection
procedures by which the defect was originally detected and all
other inspection called out for the particular weld.

3.4.1.4 Two repair attempts will be allowed on any one defective area.
No further repair attempts shall be carried out without the
authorization of Buyer.
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3.4.1.5 For stainless steel casting, prior Buyer approval of major weld
repair is required. Major weld repair shall be in accordance with
ASTM A744/A744M.

3.5 CLEANING

(Not Used)

3.6 PROTECTION

(Not Used)

3.7 DEMONSTRATION

(Not Used)

3.8 SCHEDULES

(Not Used)

END OF SECTION
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SECTION 13252
PRECAUTIONS FOR FABRICATION, HANDLING AND STORAGE

OF STAINLESS STEEL AND NICKEL ALLOYS

PART 1 GENERAL

1.1 SUMMARY

This specification section defines the requirement for handling,
fabrication, shipment and storage of stainless steel and nickel
alloys to minimize the risk of contamination.

1.2 REFERENCES

The publications listed below form a part of this specification
section to the extent referenced. The publications are referred
to in the text by the basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A380 1978 Standard Practice for Cleaning and
Descaling Stainless Steel Parts,
Equipment, and Systems

ASTM D129 1991 Standard Test Method for Sulfur in
Petroleum Products ( General Bomb Method)

ASTM D808 1991 Standard Test Method of Chlorine in
New and Used Petroleum Products (Bomb
Method)

ASTM D1552 1990 Standard Test Method for Sulfur in
Petroleum Products ( High-Temperature
Method)

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME N45.2.1 1980 Cleaning of Fluid Systems and
Associated Components for Nuclear Power
Plants

Boiler and Pressure Vessel Code

ASME Section V 1989 Nondestructive Examination

CODE OF FEDERAL REGULATIONS (CFR)

40 CFR, Chapter 1 1990 National Secondary Drinking Water
Part 143 Regulations

1.3 RELATED REQUIREMENTS

(Not Used)
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1.4 DEFINITIONS

MIC - Microbiological Influenced Corrosion

ppm - Parts Per Million

SCC - Stress Corrosion Cracking

1.5 SYSTEM DESCRIPTION

(Not Used)

1.6 SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirement section of the Order/Subcontract.

1.6.1 Seller's procedure for handling, cleaning, isolation and storage
of stainless steel and nickel alloys. These procedures shall be
submitted for Buyer approval.

1.6.2 Material safety data sheet shall be submitted for materials that
are not intended to be removed after fabrication. Examples of
these materials are: lubricants, thread compound, nondestructive
examination materials, etc. Submit for Buyer review.

1.6.3 Seller's procedure for drying of equipment shall be submitted for
Buyer approval. The procedure shall identify the means of
verifying that all water has been dried from pockets and low
points after hydrostatic testing.

1.6.4 Biocide water treatment procedure shall be submitted for Buyer
approval.

1.6.5 Water chemistry and biocide material data sheet shall be submitted
for Buyer approval. This information shall be submitted prior to
hydrostatic testing.

1.6.6 Procedure for the isolation and separation of stainless steel wire
brushes and grinding material shall be submitted for Buyer
approval.

1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS

(Not Used)

1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS

(Not Used)
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PART 2 PRODUCTS

2.1 MATERIALS AND EQUIPMENT

2.1.1 All limitations specified, e.g., percent, parts per million (ppm)
etc. are to be by weight.

2.1.2 All consumables and materials used during fabrication shall meet
the following general requirements unless addressed in more detail
in this specification section:

2.1.2.1 Maximum chloride content shall be 250 ppm.

2.1.2.2 Maximum sulfur content shall be 1 percent.

;._; 2.1.2.3 Low melting point elements (such as cadmium, lead, mercury, tin
and zinc) shall not be added.

r,J
2.1.3 Carbon Steel Contamination

2.1.3.1 Tools and equipment used to cut, form and handle stainless steel
and nickel alloys shall be in accordance with one of the following
requirements:

A. Tools and equipment shall either be hardened tool steel or
chrome-plated steel.

B. Surfaces of non-stainless steel tools and equipment which
come into contact with stainless steel shall be covered
either with paper, plastic or stainless steel sheet.

2.1.3.2 Grinding equipment and stainless steel wire brushes previously
used on carbon steel shall not be used on stainless steel and
nickel alloys.

2.1.3.3 Temporary attachments for welding or fabrication shall be of a
similar grade material (e.g., 300 series stainless steel shall be
used for a temporary attachment to 304L stainless steel) to the
pressure component.

2.1.3.4 If scaffolding or ladders are used during fabrication, the contact
surfaces at the stainless steel or nickel alloy interface shall be
protected either by wood or plastic. No direct contact shall be
permitted.

2.1.3.5 Areas used for fabrication of stainless steel and nickel alloys
shall be separate from carbon steel fabrication areas. These
areas shall be kept free of carbon steel shavings and grinding
dust.

2.1.3.6 Where it is not possible to provide protection from carbon steel,
the component shall be chemically cleaned to dissolve any carbon
steel which may be embedded in the stainless steel or nickel

1/25/93 3:09pm
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alloy. The acceptable amount of contamination and cleaning
requirement shall be in accordance with Paragraph 2.1.3.10.

2.1.3.7 Non-metallic slings shall be used when safe to do so. Lifting
with carbon steel chains from lifting lugs is acceptable.

2.1.3.8 Carbon steel strapping material used for shipping shall not
contact stainless steel or nickel alloy equipment or piping.

2.1.3.9 Walking directly upon stainless steel surfaces shall be prohibited
where possible. Surfaces upon which walking access is required
shall be protectively covered.

Lr°;

r. 2.1.3.10^-^ Acceptable Carbon Steel Contamination

Scattered areas of carbon steel contamination (as evident by rust)
are permissible provided the aggregate area does not exceed 2 sq.
in. in any 1 sq. ft. area. Carbon steel contamination shall be
verified in accordance with ASTM A380.

^^•,
Surfaces that are found to be contaminated with carbon steel shall
be restored. Mechanical and chemical descaling is acceptable.
Cleaning shall be performed in accordance with ASTM A380.

2.1.4 Wrapping and Protective Covering Materials

2.1.4.1 No chloride restriction shall apply to wrapping and protective
covering material ( such as polyethylene and polyvinyl chloride
(PVC) films) when used for packaging or storage purposes. PVC
caps, plugs and packaging material shall not be reused.

2.1.4.2 No chloride restriction shall apply to pressure-sensitive tapes or
adhesive-backed tapes. Pressure-sensitive tapes or
adhesive-backed tapes shall not be used within 12 inches of any
area where local heating or welding may increase the metal
temperature to 180°F or higher.

2.1.4.3 Where tape is used during welding for back purging, the tape shall
be of a low-chloride ( less than 250 ppm) type ( Stockwell Rubber
Company G-568 or equal).

2.1.4.4 After pressure-sensitive and adhesive-backed tapes are no longer
required they shall be removed. Any remaining residual adhesive
shall be removed. Acetone shall be used.

2.1.5 Grinding Discs, Abrasive Discs, Brushes and Material Removal Tools

2.1.5.1 Grinding discs, abrasive discs and brushes shall be designated for
use on stainless steel and nickel base alloys. These materials
shall not have been previously used on carbon steel, low alloy
steels or nonferrous metals and their alloys.

1(L5/83 3:09pm
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2.1.5.2 Grinding discs, abrasive discs and belts shall be of resin bonded
alumina, silicon carbide or zirconium carbide. Sulfurized
compounds shall not be used as a bonding material.

2.1.5.3 Only 300 series stainless steel brushes shall be used on stainless
steel and nickel base alloys.

2.1.5.4 All material removal and cleaning tools shall be marked to
identify that they are to be used on stainless steel and nickel
alloys only.

2.1.6 Nondestructive Examination Materials

:^. 2.1.6.1 Sulfur and halogen content of liquid penetrant materials shall
r== be in accordance with the requirements of ASME Section V,

Article 6, T-625.
^
C"j

2.1.7 Cleaning Fluids
n^..-

C7-- Chlorinated hydrocarbon solvents may be used for stainless steel
cleaning provided they are analyzed for total residual chlorine
and sulfur. The analysis process is as follows:

A. Select and weigh a glass Petri dish of 150mm nominal
diameter. Note the weight.

B. Pour a 100 gram sample of the solvent into the Petri dish.

C. Heat the sample for 60 minutes. The heating temperature
shall be between 194°F and 212°F, inclusive.

D. Weigh the Petri dish again. Subtract the weight noted in
Step A from the new weight. This is the weight of the
solvent residue.

1) If the residue is less than 0.005 grams, the solvent
is acceptable. No further analysis is required.

2) If the residue weight is 0.005 grams or more, repeat
Steps A through C. Test the residue in accordance
with ASTM D129 or ASTM D1552 for sulfur content. Test
the residue in accordance with ASTM D808 for halogen
content.

The sulfur or chlorine content shall not exceed 1 percent of this
residue by weight in any case.

1/25/S3 3:09pm
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2.2 FABRICATION AND MANUFACTURE

2.2.1 Hydrostatic Test Water Quality

The intent of the following guidelines is to minimize the risk of
chloride stress corrosion cracking (SCC) and microbiological
influenced corrosion (MIC).

2.2.2 Water quality shall meet the following requirements for equipment
that can be drained and completely dried or when specified by the
Contract Documents.

2.2.2.1 Water used for testing shall be clean, filtered, chlorinated
water. The free residual chl orine content of this water shall not

• be more than 0.1 ppm. It sha ll be in accordance with the
following water chemistry and requirements:

.^:
A. pH at 77°F shall be 5.5 to 8.0.

^
B. Chloride content shall be less than 250 ppm.

C. Fluoride content shall be less than 5 ppm.

D. Sulfide content shall b e less than 1 ppm.

E. Total dissolved solids shall be less than 500 ppm.

F. Treated with a biocide for the specific normal population of
bacteria.

Potable water which meets the Code of Federal Regulations 40 CFR,
Chapter 1, Part 143 requirements should satisfy these chemistry
limits.

The test water shall be analyzed before equipment is filled. The
water's free residual chlorine content shall be determined.

2.2.2.2 Test water and equipment surface temperature shall not exceed
140°F at any time during hydrostatic test or drying operations.
If a temperature in excess of 140°F is necessary to dry equipment,
deionized water shall be used. Deionized water shall meet the
requirements of Paragraph 2.2.3.

2.2.2.3 Equipment shall be completely drained and dried within 48 hours of
hydrostatic testing. Acceptable methods of drying include
mopping, wiping or blow drying with cool (less than 140°F)
nitrogen. Seller shall submit a drying procedure in accordance
with Paragraph 1.6.3.

1/25/93 3:09pm
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2.2.3 Deionized water shall be used for hydrostatic testing of equipment
that can only be dried through evaporation or when specified in
Contract Documents. The water and methods shall be in accordance
with the following paragraphs:

2.2.3.1 Deionized water shall meet the following requirements:

A. pH at 77°F shall be 5.5 to 8.0.

B. Chloride content shall be less than 1 ppm.

00 C. Fluoride content shall be less than 1 ppm.-LI
LJ-1,
r7n D. Sulfide content shall be less than 1 ppm.
..mt
CDr, E. Conductivity at 77°F shall not exceed 3 micromho/cm.
N-1

F. Silica content shall not exceed 0.05 ppm.
or,

G. Total suspended solids shall not exceed 3 ppm.

H. Treated with a biocide for the specific normal population of
bacteria.

Steam condensate or demineralized water should satisfy the above
requirements. The above water chemistry requirements are in
accordance with ASME N45.2.1.

The test water shall be analyzed before equipment is filled.

2.2.3.2 All equipment shall be sealed and maintained in clean condition
once testing is complete.

2.2.3.3 Any hydrostatic test condition or procedure not addressed by the
above paragraphs shall be submitted for Buyer approval prior to
the start of testing.

2.2.4 Extended Hydrostatic Test

2.2.4.1 If equipment is subjected to extended hydrostatic test or wet
layup condition (greater than 72 hours) the test water shall be
analyzed for microbiolo ical contamination. An acceptable biocide
test kit shall be used (Bioindustrial Technologies Incorporated -
MICKITTm or equal).

2.2.4.2 If necessary, the water shall be treated on a daily basis with a
biocide to minimize the risk of microbiological contamination.
Examples of acceptable biocides are chlorine (0.2 ppm) and
hydrogen peroxide. Seller shall select the proper biocide
according to the analyzed water chemistry. Seller shall submit a
material safety data sheet on the intended biocide.

1/25/0.7 3:08pm
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2.2.5 Cleaning Requirements

All surfaces to be welded shall be free of paint, oil, grease,
dirt and other foreign materials detrimental to the weld
soundness. An area 4 inches wide minimum on each side of weld
joint shall be cleaned. Acceptable cleaning methods shall be
mechanical or chemical methods in accordance with ASTM A380.

PART 3 EXECUTION

0-11 3.1 PREPARATIONt^D
^
^M (Not Used)
t-!
^ 3.2 INSTALLATION, APPLICATION AND ERECTION..F
LF^'

3.2.1 After welding all foreign materials such as flux, anti-spatter
Q> compound, slag and spatter shall be removed. Removal can be

accomplished either by mechanical or chemical methods.

3.2.2 Heat tint (dark blue coloring) and scale shall be permitted on
nonprocess side of weld joint. Light heat tint (straw or gold
colored) shall be permitted on the process side of weld joint.
When required, heat tint and scale can be removed either by
mechanical or chemical descaling methods. For mechanical
descaling, precleaning andpostcleaning is required.

3.2.3 Liquid penetrant and ultrasonic examination materials shall be
completely removed from surface after examination. Removal shall
be in accordance both with manufacturer's recommendation and this
specification section.

3.3 FIELD QUALITY CONTROL

(Not Used)

3.4 ADJUSTMENTS

(Not Used)

3.5 CLEANING

(Not Used)

3.6 PROTECTION

(Not Used)

1/45/D3 9:08Pm
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3.7 DE110NSTRATION

(Not Used)

3.8 SCHEDULES

(Not Used)

END OF SECTION

1/25/H3 3:09pm

106\VOl5...\SPEC8\P37B132520 P33B-13252-9



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DE-AC06-86RL10838

SECTION 13433
PRESSURE VESSELS - STAINLESS STEEL

B-595-P-P33B-13433

APPROVED FOR CONSTRUCTION

LF--1 REVISION 0
$^^1 ISSUE DATE

C^J
C=D
e`.a
I^l

a- ORIGINATOR:

93
M C. anvictores, Vessel Engineer Date

APPROVED BY :

CHECKER:

)'?. B. &;Au.c.^
C. J. Divona Lead Discipline Engineer

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

WAPA YES _ NO X
QUALITY LEVEL I II X
SAFETY CLASS 1 2 3 X 4

I-A6-93
Date

01/25/93 3:13pm

106\VOL5...\SPECS\P3381343.30



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DE-ACO6-86RL10838

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

Rev. 0

SECTION 13433
PRESSURE VESSELS - STAINLESS STEEL

B-595-P-P33B-13433

TABLE OF CONTENTS

PART PAGE

PART 1 GENERAL . . . . . . . . . . . . . . . . . . . . . . . . . . . 1
1.1 SUMMARY . . . . . . . . . . . . . . . . . . . . . . . . . 1
1.2 REFERENCES . . . . . . . . . . . . . . 1

^• 1.3 RELATED REQUIREMENTS . . . . . . . . . . . . . . . . . . . . 2
1.4 DEFINITIONS . . . 2
1.5 SYSTEM DESCRIPTION . . . . . . . . . . . . . . . . . . . . . 2

C= 1.6 SUBMITTALS 2
^ 1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS . . . . . . . . . . 4

1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS . . . . . . . . . 5.

PART 2 PRODUCTS . . . . . . . . . . . . . . . . . . . 5
2.1 MATERIALS AND EQUIPMENT . . . . . . . . . . . . . . . . . 5
2.2 FABRICATION AND MANUFACTURE . . . . . . . . . . . . . . . . . 8

PART 3 EXECUTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

ATTACHMENTS

ATTACHMENT TITLE

A PRESSURE VESSEL MATERIAL RECORD
B FLANGE BOLT HOLE ORIENTATION
C VESSEL TOLERANCES
D LIST OF CONTRACT DRAWINGS

01/25/83 3:13pm

10e\VCL5...\SPECS\P3381M3.70 P33B-13433-i



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DE-AC06-86RL10838

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

Rev. 0

SECTION 13433
PRESSURE VESSELS - STAINLESS STEEL

PART 1 GENERAL

1.1 SUMMARY

This specification section covers the minimum requirements for the
design, fabrication, inspection and testing of stainless steel
vessels and appurtenances.

1.2 REFERENCES

The publications listed below form a part of this specification
section to the extent referenced. The publications are referred
to in the text by the basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI B16.5 1988 Pipe Flanges and Flanged Fittings

ANSI Y14.5M 1982 Dimensioning and Tolerancing

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A380 1988 Standard Practice for Cleaning and
Descaling Stainless Steel Parts,
Equipment, and Systems

ASTM A480/A480M 1991 Standard Specification for General
Requirements for Flat-Rolled Stainless and
Heat-Resisting Steel Plate, Sheet, and
Strip

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
Boiler and Pressure Vessel Code

ASME Section II, 1989 Material Specification-Ferrous
Part A Materials

ASME Section VIII, 1989 Rules for Construction of
Division 1 Pressure Vessels

UNIFORM BUILDING CODE (UBC)

UBC 1988 Uniform Building Code

0125/93 3:13pm
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1.3 RELATED REQUIREMENTS

Specification Section 05063

Specification Section 13252

Welding Pressure Vessels

Precautions for Fabrication,
Handling and Storage of Stainless
Steel and Nickel Alloys

CONTRACT DRAWINGS

Drawings as listed in Attachment D

1.4 DEFINITIONS

CMTR - Certified Material Test Report
DP - Design Pressure
MAWP - Maximum Allowable Working Pressure
NDE - Nondestructive Examination

1.5 SYSTEM DESCRIPTION

(Not Used)

1.6 SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

1.6.1 Shop Drawings

A. Dimensional details with applicable tolerances in accordance
with ANSI Y14.5M.

B. Detailed bill of materials.

C. General arrangement, assembly or outline drawings. These
drawings shall include the following information:

1) ASME code edition and addenda.

2) Coincident design pressure and temperature to be
stamped on the nameplate.

3) Hydrostatic test pressure in psig.

4) Basis for the calculated test pressure and the
limiting part.

5) The vessel nameplate and all its markings.

6) Corrosion allowance and location.

01125,83 3:13pn
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7) Welded joint efficiency.

8) Vessel name and equipment number.

9) Standards, specifications and welding procedures.

10) Listing of additional drawings.

11) Requirements for nondestructive examination (NDE).

12) Details of weld preparations and location of all
circumferential and longitudinal weld seams.

^s.
E=^ 13) Cleaning, surface preparation and labeling
e i requirements.

14) Total fabricated weight of vessels, in pounds (round
up to 3 significant figures or to hundreds of
pounds).

15) Vessel's center of gravity.

D. Vessel elevation. This elevation shall indicate shell
thickness, head thickness, shell-to-head transition and
vessel supports.

E. Lifting lug calculations and lifting lug reinforcement to
vessels.

F. Details of internal appurtenances, weld details,
reinforcements, dimensions, finishes and applicable
tolerances.

G. Details for parts. These shall show the following
additional information:

1) Material of construction. This shall include nominal
and finished minimum thicknesses.

2) Details of all weld joint preparation, applicable
weld procedure number and NDE requirements.

1.6.2 ASME Code Documents and Special Requirements

Documents submitted to Buyer pertaining to ASME code
certification, material and quality control records shall include
the following:

A. Hydrostatic test pressure chart for each vessel.

B. Photograph of the actual nameplate for each vessel.

01125/83 3:13pm
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C. Pressure vessel material record which shall be completed for
each vessel (refer to Attachment A). This record shall
include:

1) An outline sketch of the vessel or an equivalent
method of identification. This shall show the
location of the principal pressure-retaining parts
(shells and heads).

2) The primary material record for all pressure-
retaining parts made from plate, any nonpressure part
required to be made from same plate material as the
shell, seamless pipe used as a shell or sump and any
pressure-retaining part whose material specification
does not provide for the marking of each mill productC=^,AL piece [see ASME Section VIII, Division 1, Paragraph

^ UG-93(a)(3)].

C_ 3) The miscellaneous material record. This shall list
the complete material specification designation when
the material specification of a pressure-retaining
part provides for the marking of each piece [see ASME
Section VIII, Division 1, Paragraph UG-93(a)(2)] and
for all nonpressure-retaining parts not listed in the
primary material records.

4) The "Pressure Vessel Material Record" (Attachment A)
form shall be signed by an authorized representative
of the vessel manufacturer's quality control
department.

D. Seller shall include two copies of the records of inspec-
tions and tests performed by Seller with each shipment of
article(s). These shall include records of the results of
each inspection and test performed.

E. Certified Material Test Reports (CMTRs) shall be submitted
in accordance with Paragraph 2.1.2.1.

1.6.3 Design Calculations

Seller shall be responsible for the complete design of the
pressure vessel. Seller shall submit appropriate calculations
that demonstrate the adequacy of the design to resist the design
loadings specified in Paragraph 2.1.3 in accordance both with ASME
Section VIII, Division 1 and this specification section.

1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS

(Not Used)

01%25/H3 3:13pm
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1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS

1.8.1 Climatic and Geographic Site Conditions

A. Site Elevation

B. Barometric Pressure

C. Outside Design Temperature

1) Maximum Design Temperature

2) Minimum Design Temperature

3) Wet Bulb Design Temperature

D. Operating Environment

1) Normal Temperature

2) Maximum Temperature

3) Relative Humidity

PART 2 PRODUCTS

2.1 MATERIALS AND EQUIPMENT

2.1.1 General

714 feet above sea
level

14.3 psia

110°F

-20°F

68°F

60°F to 104°F

104°F

Not controlled

Pressure vessels described in this specification section and as
shown on drawings listed in Attachment D shall be completely shop-
manufactured. Each item shall be designed, fabricated, inspected,
tested and certified in accordance both with ASME Section VIII,
Division 1 and this specification section. Code stamping
requirements shall be in accordance with drawings listed in
Attachment D.

2.1.2 Materials

A. All materials shall be of the material specification, grade
and condition in accordance with the Contract Drawings
listed in Attachment D. All pressure-retaining materials
shall be in accordance with ASME Section II unless specified
otherwise.

B. All stainless steel materials shall be fully annealed in
accordance with ASME Section II, Part A, Material
Specification.

0125/93 3:13pm
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C. Stainless steel plate material shall be Number 1 finish with
a hot-rolled, annealed, pickled and surface-cleaned finish
in accordance with ASTM A480/A480M. Other forms of material
shall have similar form of finish.

D. Material shall be ordered with all surfaces in the iron-free
condition. This condition shall be maintained throughout
all phases of fabrication. The recommendation of ASTM A380,
Section 8, shall be followed for the prevention of
contamination.

E. No substitution of materials shall be permitted.

F. No welding repair of material defects shall be made without
Buyer approval in each specific case.

G. Nozzle necks that are fabricated from plate shall be the
same material specification and grade as the vessel shell or
head to which they are attached.

H. Materials for external supports and clips welded directly to
shell or head shall be the same type as specified for the
vessel part to which they are attached.

1. CMTRs shall be provided for all plate, sheet, piping,
tubing, flanges and fittings that come into contact with the
process liquid.

J. If fabrication requires that the original identification
markings be removed or if the material is divided into two
or more parts, one of the following identification proce-
dures shall be effected. This is to assure identification
of all materials both during fabrication and on the as-built
drawings.

1) One set of markings shall be accurately transferred
to another location on the material.

2) A coded marking shall be placed on the material.

2.1.3 Design

2.1.3.1 General

A. Coincident design pressure and temperature shall be in
accordance with the Contract Drawings. This will be
the design pressure and temperature stamped on the vessel
nameplate. Maximum Allowable Working Pressure (MAWP) shall
be equal to Design Pressure (DP).

B. Shop hydrostatic test pressure shall be 1.5 times MAWP.

01/25/93 3:13pm

106\VOL5...\SPECS\P3361343.30 P33B-13433-6



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DE-AC06-86RL10838

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

Rev. 0

The material thicknesses specified on the Contract Drawings
for the equipment item number are minimum nominal dimensions
including corrosion allowance. These are based on design
analysis. The analysis considers all loadings to which the
pressure vessel is expected to be subjected. Under no
circumstances shall any specified material thickness be
reduced. Additional material shall be added to the
specified thickness of any component subject to thinning due
to forming.

D. Corrosion allowance for vessel shell, heads and nozzle necks
shall be in accordance with the Contract Drawings. Corro-
sion allowance for nonremovable internal parts shall be the
same as the vessel applied to all exposed surfaces. The
minimum corroded thickness shall be no less than 1/8 inch.

E. All internal and external attachments shall either be
full-penetration welded or completely seal-welded. All
details shall allow for complete drainage without pockets.
Reinforcing pads shall have tapped holes plugged and seal-
welded prior to shipment after all required testing has been
completed.

F. The vessel lifting lugs shall be designed for a load that
is 150 percent of the dry weight of the total assembled
unit. Calculations shall be submitted for Buyer approval
prior to lifting lug fabrication.

2.1.3.2 Connections

A. The number, sizes, location and material shall be in
accordance with the Contract Drawings.

B. Nozzle flanges shall be in accordance with ANSI 816.5.
Nozzle mark item number as shown on the Contract Drawings
shall be stenciled at the side of all the flanges.

C. The bore of nozzle necks, attachment pipe and flanges shall
match or be tapered to match in accordance with ASME Section
VIII, Division 1. The minimum thickness after tapering
shall be not less than that required by ASME Section VIII,
Division 1.

D. Nozzle attachment welds made in accordance with ASME Section
VIII, Division 1, Paragraph UW-3, Categories "B" and "D"
shall be full-penetration welds through the thickness.

E. The finish of the gasket contact surface of flange facings
shall be in accordance with ANSI B16.5 unless otherwise
shown on Contract Drawings.

01/15/83 3:13pm
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F. The minimum neck thickness for manholes and inspection
openings shall be in accordance with ASME Section VIII,
Division 1 requirements for nozzles.

Flange bolt hole orientation shall be in accordance with
Attachment B of this specification section.

2.1.3.3 Seismic Design

Seismic design shall be in accordance with the provision of the
Uniform Building Code ( UBC) for nonstructural components supported
by structures (Section 2312g) for UBC Zone 2b. The static
horizontal seismic force ( Fp) applied at the center of gravity in
the direction under consideration shall be determined from the
following equation:

Fp = ZICPWP

where: I = 1.25
Cp = .75 for vessels (including contents)

("T" less than 0.06 sec)
C = 1.5 ('T" greater than 0.06 sec)
Wp = weight of item being considered
Z = 0.20

Consideration shall be made for the effects of vessel content
sloshing during a seismic event.

2.2 EABRICATION AND lMMUFACTURE

2.2.1 Ceneral

A. Cleaning of stainless steel and its handling during
fabrication shall be in accordance with Specification Section
13252.

9. Longitudinal welded joints shall not be located behind any
plate or obstruction which prevents inspection of the weld.
Circumferential welded joints shall clear internal support
rings or other attachment welds by not less than 1 inch.

C. The vessel nameplate shall be austenitic stainless steel. It
shall be not less than 1/8 inch thick. The background shall
be etched 0.01 inch. The nameplate shall be welded to a
bracket which in turn is welded to the vessel. The bracket
shall extend 2 inches beyond the outside of the vessel or
insulation. The nameplate shall include the following
information:

1) Manufacturer's name and location (city and state)

o1n
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2)

3)

4)

5)

6)

7)

8)

Manufacturer's serial number

Date built ( month and ear

Maximum allowable working pressure psig oF
(coincident pressures and temperatures

Minimum design metal temperature

Vessel equipment number

Vessel name

Vessel fabricated weight pounds (round up to 3
significant digits or to un re s

9) Project control number

D. Each vessel shall be provided with two lifting lugs.

2.2.2 Welding

A. Shell and head joints shall be full-penetration, double butt-
welded joints.

B. Nozzles shall be welded to the shell and heads with full-
penetration groove welds unless specified otherwise on the
Contract Drawings.

C. Welding shall be in accordance with Specification Section
05063.

2.2.3 Heat Treatment

A. When Seller elects to perform heat treatment or heat the
material for forming above lower transformation temperature,
the following procedures and records shall be submitted for
approval.

1) Heating temperature/time.

2) Holding temperature/time.

3) Cooling rate and temperature.

B. Additional welding on vessels which have been postweld heat
treated shall not be permitted.

C. Heating in the range of 800°F to 1600°F shall be avoided.

01I25/93 3:13pm
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2.2.4 Tolerances

Manufacturing tolerances shall be as shown in Attachment C of this
specification section and in accordance with ASME Section VIII,
Division I unless specified otherwise on the Contract Drawings.

2.2.5 Inspection and Tests

2.2.5.1 Nondestructive Examination (NDE)

A. NDE methods and acceptance shall be in accordance with
Specification Section 05063.

B. The specific requirements for nondestructive examination
shall be as shown by NDE symbols on Seller's drawings.

C. When liquid penetrant inspection is specified, machining or
grinding of the surface will not be allowed other than to
remove excessive irregularities which would interfere with
proper interpretation of results.

2.2.5.2 Pressure Tests

A. All vessels shall be hydrostatically tested at the hydrotest
pressure specified on the Contract Drawings. The hydrotest
procedure shall be in accordance with ASME Section VIII,
Division 1, Paragraph UG-99(b). Test pressure shall be held
for not less than one hour.

B. Seller shall submit detailed pressure testing procedures for
each vessel. These shall include the fluid to be used and
method of determining its temperature and test pressure. No
vessel shall be closed for pressure testing without Buyer
approval.

C. Additional welding on the vessel shall not be permitted after
hydrostatic tests have been completed.

2.2.5.3 Shop Inspection

A. Shop inspections of each pressure vessel not code stamped
shall be made by Seller. Seller inspection personnel shall
be qualified in accordance with ASME Section VIII, Paragraph
UG-91(a). The references to the inspector in ASME Section
VIII, Paragraph UG-90 shall also apply to Seller.

B. The alternative inspections in accordance with ASME Section
VIII, Paragraph UG-90(c-2) shall not be permitted.

01/15/83 3:13pm
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2.2.5.4 Labeling

A. Electro-etching or vegetable dyes shall be used to provide
identification marking of materials and parts in accordance
both with ASME Section VIII, Division 1 and ASME Section II,
Part A. Do not use marking inks or crayons that contain more
than 35 ppm of halogens or more than 5 ppm of harmful metal
or salts such as zinc, lead, molybdenum or vanadium oxides.
These may cause corrosive attack when the vessel part is
heated. A certified statement from the marking ink
manufacturer that these chemical content limits have been met
will be considered acceptable.

B. Vessels shall be clearly identified by dye stenciling the
equipment name and equipment number in accordance with the
Contract Drawings.

C. The center of gravity shall be marked on all vertical
vessels. The letters "C.G." and shipping weights in tons (or
tenths of tons, e.g., 1.8 tons) shall be painted at two
locations diametrically opposite and adjacent to the "C.G."
markings.

D. The dye stencil marking and lettering shall be white.

PART 3 EXECUTION

(Not Used)

END OF SECTION

01/25/93 3:13pm
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ATTACHMENT A
PRESSURE VESSEL MATERIAL RECORD

1.0 PRESSURE VESSEL SKETCH (PROVIDE ATTACHMENT)

2.0 PRIMARY MATERIAL RECORD

The following components shall be tabulated below:

P.O. NUMBER
EQUIPMENT NUMBER

(a) PRESSURE COMPONENTS: Shell courses, conical reducing sections, heads, rolled plate nozzle necks, nozzle
reinforcing pads.

(b) NONPRESSURE COMPONENTS: All items which are required to be the same material specification as shell courses
and heads.

ITEM DESCRIPTION MATERIAL MANUFACTURER HEAT NO. SLAB NO.

01rzNM 9:49.m ATTACHMENT A
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3.0 MATERIAL TEST REPORTS

P.O. NUMBER

EQUIPMENT NUMBER

Provide a reproducible copy of Certified Material Test Report for only those components tabulated in the primary
material record.

4.0 MISCELLANEOUS MATERIALS

Flanges:

Blind Flanges:

Nozzle Pipe Necks:

Internal Piping:

Support Skirt/Saddle:

Wear Plate:

Welded Internal Supports:

Welded External Attachments:

Bolting (Internal):

Bolting (External):

Structural Shapes:

Other:

We certify that the materials as listed in this document were used in the construction of the subject pressure vessel.

SIGNED DATE

SELLER

01/26M 9_42,,,, ATTACHMENT A
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s}

^`'1 I ^^0^._''lll 01

U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DE-ACO6-86RL10838

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

Rev. 0

ATTACHNENT B
FLANGE BOLT HOLE ORIENTATION

--^^ -

HORIZONTAL VESSEL VERTICAL VESSEL

01rz5s3 3:13p„ ATTACHMENT B
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ATTACHMENT C
VESSEL TOLERANCES

:')MASTER REF. LINE

Or W1L -I/P11Wt.

ATTACHMENT C
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The following notes are referenced to the numbered circles of Attachment C:

The master reference line shall be established by the vess el manufacturer and clearly marked
inside and outside of the shell prior to attaching the adj acent head. It shall be parallel
to the root land of the shell course and perpendicular to the longitudinal axis of the
vessel.

Shell and Skirt Outside Circumference Tolerance:

SHELL OR SKIRT THICKNESS
OUTSIDE DIAMETER UP TO 2-1/2" 2-1/2` TO 4" OVER 4" NOTE:

LESS THAN 4'-0" ± 3/8" ± 1/2" MATCHING SHELL

CID OVER 4'-0" TO 8'-0" ± 1/2" ± 3/4• ^ 1"
AND HEAD SHALL BE
SUBJECT TO CODE

^0
r..a OVER 8'-0" TO 15'-0" ± 3/4" ± IN

OFFSET TOLERANCE

OVER 15'-0" ! 1" 1-1/2"

Shell and Skirt Tolerance: Max. slope from straight The center of anchor bolt
line is 1/8" in 10'-0" with total max. deviations as hole or pipe guide shall not

follows: deviate from the specified
location on the bolt circle
by more than the following:

TOTAL MAX. MAX.
TAN. TO TAN. LENGTH DEVIATION VESSEL I.D. DEVIATION

UP TO 50' TO 100'-0" 1/2" 4'-0 AND LESS 1/8'

50'-0" TO 100'-0" 3/4" OVER 4'-0" TO 8' -0" 3/16"

100'-0" AND OVER 1" OVER 8'-0" 1/4"

© Out of level slopes = 1/32" per foot with 1/4" max.

® 8 © ® ® Max. deviation

NOZZLES ± 1/4" ± 1/16" 2 3/16" 1/2°
between any (2)
coupled instrument

COUPLINGS ± 1/4" ---- ---- ---- connections -
1/16"

MANHOLE
HANDHOLES 2 1/2" t 1/2" ! 1/2' 1°

CLIPS ± 1/4" ---- ----

ATTACHMENT C
01rz5sa3.13pn, P33B-13433 Page 2 of 2
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ATTACHMENT D
CONTRACT DRAWINGS

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

Drawin g H-2-120151 TK-540-014 Nitric Acid Decon Make-u p Tank

Drawin g H-2-120152 TK-540-017 Oxalic Acid Decon Feed Tank

Drawin g H-2-120156 TK-210-001 Crane Decon Feed Tank ( acid )

Drawin g H-2-120157 TK-210-002 Crane Decon Feed Tank ( caustic )

Drawin H-2-120161 TK-450-001 Process Coolin g Ex pansion Tank

Drawin g H-2-120162 TK-460-001 Melter Coolin g Water Ex pansion Tank

Drawin g H-2-120163 TK-480-001 Process Water Tank

Drawin g H-2-120164 TK-520-001 Floor Drain Catch Tank

Drawin g H-2-120165 TK-520-002 Re g ulated Drain Catch Tank

Drawin g H-2-120166 TK-520-003 Acid Drain Catch Tank

Drawin g H-2-120167 TK-520-004 Org anic Acid Drain Catch Tank

Drawin g H-2-120168 TK-520-005 Floor Drain Samp lin g Tank

Drawin g H-2-120169 TK-540-002 Su g ar Solution Feed Tank

Drawin g H-2-120170 TK-540-004 Off as Treatment Chemical Feed Tank

IDrawin g H-2-120171 TK-540-006 KOH / Frit Modifier Feed Tank

brawin g H-2-120172 TK-540-008 Formic Acid Feed Tank

Drawin H-2-120173 TK-540-012 50% Nitric Acid Feed Tank

Drawin g H-2-120174 TK-540-019 Potassium Perman ganate Feed Tank

Drawin g H-2-120175 TK-540-021 Sodium Nitrite Feed Tank

Drawin g H-2-120176 TK-540-023 50% Caustic Feed Tank

Drawin g H-2-120177 TK-540-024 Flush Water Feed Tank

Drawin g H-2-120178 TK-540-027 Diatomaceous Earth Slurry Feed Tank

Drawin g H-2-120179 TK-540-029 Zeolite Slurry Feed Tank

Drawin g H-2-120180 TK-540-031 Dilute Sodium H ydroxide Feed Tank

Drawin g H-2-120181 TK-580-002 Process Frit Slurry Feed Tank

Drawin g H-2- 1 20182 TK-580-003 Decon Frit Slurry Feed Tank

Drawin H-2-120442 TK-540-034 Antifoam Feed Tank

01125183 3:13pm
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PART 1 GENERAL

1.1 SUMMARY

SECTION 14583
COLD FEED AGITATORS

This specification section covers the design, materials,
fabrication, quality, inspection, testing and delivery
requirements of agitators for use in non-radioactive slurries and
chemicals. The requirements outlined herein supplement the
agitator data sheets (Attachment A).

1.2 REFERENCES

The publications listed below form a part of this specification
section to the extent referenced. The publications are referred
to in the text by the basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
and/or

AMERICAN GEAR MANUFACTURERS INSTITUTE (AGMA)

ANSI/AGMA 6000 1988 (Rev. A) Specification for
Measurement of Linear Vibration on Gear
Units

ANSI/AGMA 6010 1988 Standard for Spur, Helical,
Herringbone and Bevel Enclosed Drives

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
and/or

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ANSI/ASME B16.5 1988 Pipe Flanges and Flanged Fittings

ANSI/ASME B46.1 1985 Surface Texture (Surface Roughness,
Waviness, and Lay)

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A182/A182M 1991 Standard Specification for Forged or
Rolled Alloy-Steel Pipe Flanges, Forged
Fittings, and Valves and Parts for High-
Temperature Service

ASTM A240 1991 (Rev. A) Standard Specification for
Heat-Resisting Chromium and Chromium-
Nickel Stainless Steel Plate, Sheet, and
Strip for Pressure Vessels

0v25ns 4:17pn
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ASTM A312/A312M 1991 (Rev. B) Standard Specification for
Seamless and Welded Austenitic Stainless
Steel Pipe

ASTM A479/A479M 1991 (Rev. A) Standard Specification for
Stainless and Heat-Resisting Steel Bars
and Shapes for Use in Boilers and Other
Pressure Vessels

ASTM A744/A744M 1991 Standard Specification for Castings,
Iron-Chromium Nickel, Corrosion Resistant,
for Severe Service

ANTI-FRICTION BEARING MANUFACTURERS ASSOCIATION (AFBMA)

AFBMA 9 1990 Load Ratings and Fatigue Life for
Ball Bearings

AFBMA 11 1990 Load Ratings and Fatigue Life for
Roller Bearings

OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA)

OSHA Standard 1978 Guards for Rotating
Instruction 1-12.14 Equipment

STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC SP-6 1989 Surface Preparation Specification
No. 6, Commercial Blast Cleaning

SSPC SP-10 1989 Surface Preparation Specification
No. 10, Near-White Blast Cleaning

1.3 RELATED REQUIREMENTS

Specification Section 01730 Operation and Maintenance Data

Specification Section 05066 Welding Specialty Equipment

Specification Section 13252 Precaution for the Fabrication,
Handling and Storage of Stainless
Steel and Nickel Alloys

Specification Section 15196 Identification and Tagging Methods
for Mechanical Equipment

Specification Section 16150 Motors - Induction for General
Service

01rze/93 4:17Pm
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1.4 DEFINITIONS

CMTR - Certified Material Test Report
FAT - Factory Acceptance Test
NDE - Nondestructive Examination
PT - Liquid Penetrant Examination
RPM - Revolutions per Minute
TEFC - Totally Enclosed Fan Cooled

1.5 SYSTEM DESCRIPTION

(Not Used)

1.6 SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

1.6.1 Assembly and outline drawings of the equipment shall be submitted
for Buyer approval. The following information shall be included
on or submitted with the drawings:

A. Two views of the agitator assembly (plan and elevation).

B. Cross section of drive assembly. Cross section shall show
shaft diameter and bearing spans.

C. Mechanical seal or stuffing box assembly.

D. Complete specification, designation and Certified Material
Test Reports (CMTRs) of all materials.

E. Weight of agitator assembly. This shall include the driver,
mounting plate and lifting assembly weights. All loads
(torque, bending moments) imposed on the vessel nozzle shall
be shown. Weights of separate removable parts shall be shown
if agitators cannot be removed as a complete assembly.
Weights of agitator assembly components (electric motor,
reduction gear box and agitator shaft and impeller) shall be
shown on the drawings.

F. Dimensions. These shall include height, width, maintenance
space required, service connection locations, mounting
details, mounting flange details, lifting assemblies and
other pertinent dimensions with reference to the datum plane
(bottom of mounting plate).

G. Buyer purchase order and item numbers.

H. Bill of materials.

0112"3 4:17pm
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1.6.2 Instructions for operation, maintenance and storage shall be
submitted for Buyer review. These instructions shall incorporate
theory of operation, operational adjustments, troubleshooting,
instructions for assembly and disassembly and complete parts list
with part numbers. Site storage instructions shall include
requirements for handling, short-term and long-term storage. Data
shall be submitted in accordance with Specification Section 01730.
Complete installation manuals shall also be submitted.

1.6.3 A list of recommended spare parts for one (1) year's routine
operation shall be supplied. The spare parts list shall include
sufficient data to permit procurement of standard parts from the
original manufacturer or any sub-supplier. Seller shall provide a
sectional view of the identified parts.

1.6.4 Completed agitator data sheets (Attachment A). Electric motor
data sheets (Attachment A) of Specification Section 16150 shall be
completed and submitted.

1.6.5 Design Calculations

An engineering design analysis shall be provided. The analysis
shall contain supporting calculations used to establish horsepower
requirements, shaft sizes, bearing loads, nozzle loads,
operational characteristics and technical descriptions.
Calculations shall be complete and in sufficient detail to permit
second party review. Seller shall establish and guarantee the
forces and moments on the agitator nozzle. Lifting eye
calculations shall be included.

1.6.6 Certified Factory Acceptance Test (FAT) procedures, inspection and
quality assurance control plan in accordance with Paragraph 2.5.

1.6.7 Certified performance FAT results prior to shipment in accordance
with Paragraph 2.5.

1.6.8 Lubrication requirements in accordance with Paragraph 2.2.4.

1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS

(Not Used)

1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS

1.8.1 Climatic and Geographic Site Conditions

A. Site Elevation 714 feet above sea level

B. Barometric Pressure 14.3 psia

C. Outside Design Temperature

1) Maximum Design Temperature 110°F

oirOW cnprn
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2) Minimum Design Temperature

3) Wet Bulb Design Temperature

1.8.2 Operating Environment

A. Normal Temperature

B. Maximum Temperature

C. Relative Humidity

PART 2 PRODUCTS

2.1 MATERIALS AND EQUIPMENT

2.1.1 Materials

-20°F

68°F

60°F to 104°F

104°F

Not Controlled

2.1.1.1 All pipe, fittings, plate, bar, castings and forgings shall be in
accordance with ASTM A182/A182M, ASTM A240, ASTM A312/A312M, ASTM
A479/A479M and ASTM A744/A744M as applicable. Wet-end components
and those components likely to be exposed to vapors of chemicals
being handled shall be stainless steel. These include impeller,
shaft, outboard bearing, shaft seal housing and mounting flange
facing. Type of stainless steel to be used for wetted parts shall
be in accordance with agitator data sheets (Attachment A).

A. Seller may utilize standard materials of construction on
internal gear reducer, motor, bearing and coupling
components. Exterior surfaces of the above components may
also be Seller's standard materials of construction.

B. All other components shall be Seller's standard materials of
construction.

2.1.1.2 Design envelopes and model numbers for each agitator are
referenced in Attachment B.

2.2 FABRICATION AND MANUFACTURE

2.2.1 General Requirements

2.2.1.1 Agitators shall provide mixing of components shown on the agitator
data sheets (Attachment A) with respect to class and degree of
agitation.

2.2.1.2 The equipment shall be designed for mounting on the type of vessel
as stated on the agitator data sheets (Attachment A).

012593 4:17Pm
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2.2.1.3 The equipment shall have a design life of not less than 20 years
at the specified conditions. This requirement excludes expendable
items such as impellers, bearings, seals and gaskets.

2.2.1.4 The agitators will be used for chemical agitation in a nuclear
waste processing facility. They shall not, however, be exposed to
radiation.

2.2.1.5 The agitator shall be Seller's standard low-risk design, modified
as required to be in accordance with this specification section.

2.2.1.6 The equipment shall be of proven design with a minimum of two
years of successful operation in equal or more severe design and
operating conditions as outlined in the agitator specification
section.

2.2.1.7 Seller shall follow the requirements of Specification Section
13252 both prior to and after welding to minimize contamination of
stainless steel.

2.2.2 Technical Requirements

2.2.2.1 Bearings shall be of the sealed anti-friction type. They shall be
in accordance either with AFBMA 9 or AFBMA 11. Bearing L-10 life
shall be not less than 40,000 hours. Agitators in frit slurry
service shall be designed for start-up torques at least double the
expected running torque and bearing L-10 life of 100,000 hours.
Bearings shall be fitted with zerk fittings and purge parts.

2.2.2.2 Agitators shall be single speed, top entering and flange mounted
on closed tanks. Agitators shall be provided with single
mechanical seals or stuffing boxes as required on agitator data
sheets (Attachment A). Direction of agitator shaft rotation shall
be clockwise looking downward.

2.2.2.3 A service factor of not less than 1.5 shall be used in accordance
with ANSI/AGMA 6010, Appendix A, Table A-3, unless otherwise
specified on the agitator data sheets (Attachment A). A "Uniform"
load classification shall be used. All gear drives shall be
either helical or herringbone type in accordance with ANSI/
AGMA 6010. AGMA gear quality class shall be 10 or better.
Mechanical rating shall be not less than 1.5 times the nameplate
motor horsepower. Thermal horsepower shall be not less than the
nameplate motor horsepower. The mixer blade tip speed for
agitators in frit slurry service shall be limited to 800 ft/min.

2.2.2.4 Shafts shall be sized to withstand forces resulting from starting
at maximum tank level and operating in an empty tank. Impeller
thrust in the fluid shall be downward and shaft thrust shall be
upward in all cases where the impeller is designed to provide
axial thrust. Bottom steady bearings shall not be provided. The

o1asna cnpm
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agitator shaft may be hollow. The shaft's calculated maximum
combined shear stress shall be less than 20% of the construction
material's tensile yield strength. Mixer shafts shall be straight
to within 0.003 in./foot.

2.2.2.5 The first critical speed shall be not less than 135 percent of the
maximum operating speed.

2.2.2.6 All assembly joints shall include alignment or centering fits as
required to ensure accurate reassembly of all parts. Shaft and
impeller assembly may either be bolted or welded construction.

CO Bolted assemblies shall be secured to prevent impeller blade
unbolting. The impeller shaft assembly shall be statically
balanced as follows:

c-.a
A. Impeller shaft speed up to 125 rpm inclusive to 0.5 ounce-

inch per pound of rotating weight.
:^.,...:
e^. B. Impeller shaft speed from 125-350 rpm to 0.25 ounce-inch per

pound of rotating weight.

2.2.2.7 The vibration limits shall be in accordance with ANSI/AGMA 6000.

2.2.2.8 Pressure-containing components shall be suitable for the design
pressure and temperature of the mixing vessel. This requirement
includes mounting flanges. Flanges shall be in accordance with
ANSI/ASME B16.5. Flange size and rating shall be as specified on
the agitator data sheets (Attachment A). Mounting flanges facing
shall have a surface finish of 125 RMS in accordance with
ANSI/ASME B46.1.

2.2.2.9 Seller shall provide a flexible, forged steel coupling between the
power drive and the agitator gear drive. Motor to reducer input
coupling shall have a service factor of not less than 2.0 based on
motor capacity. Inside tank coupling is required when specified
on the agitator data sheets (Attachment A). Coupling materials
shall be compatible with shaft materials.

2.2.2.10 Couplings shall be keyed in both shafts. The coupling design
shall allow removal of the hub without the need for heating. All
exposed rotating parts shall be provided with heavy-duty guards in
accordance with OSHA Standard Instruction 1-12.14. Guards shall
be removable.

2.2.2.11 The agitator design shall include provisions for ensuring that
drive and agitator components are aligned during assembly.

01rz5n3 4:17Pm
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2.2.2.12 The design shall be such that bearings, seals, driver and gear
units may be replaced without dismantling other major parts. It
shall also be possible to replace these parts without emptying or
depressuring the vessel.

2.2.3 Shaft Seal

The shaft seal type shall be as specified on the agitator data
sheets (Attachment A). Seal parts shall be inert both to the
fluids being mixed and to any lubricant used. Nonmetallic
components are included in this requirement. The use of any
pressurized external lubrication system shall not be acceptable.c^ •-,

2.2.3.1 Stuffing boxes shall include the following minimum design
characteristics:

A. They shall be an integral part of the cover.

.n-;- B. Seal cage design shall allow easy removal.

C. They shall have not less than 3 rings of packing plus the
seal cage.

D. The design shall allow space to permit packing replacement
without removing or dismantling any part other than the
gland and seal cage.

2.2.4 Lubrication Requirements

Seller shall submit the lubrication requirements for the agitator
on Seller's lubrication data sheet. Lubricants shall be
recommended by Seller. Lubricants shall be able to be drained and
replenished. A synthetic gear lubricant is preferred.

2.2.5 Electric Motors

2.2.5.1 Seller shall provide each agitator with a totally-enclosed fan-
cooled (TEFC), chemical-type motor in accordance with
Specification Section 16150. Seller shall complete electric motor
data sheets from Specification Section 16150 (Attachment A) for
each agitator. Drive motors shall be vertical.

2.2.5.2 The motor thrust bearing shall have a minimum rating of 120
percent of the maximum axial thrust load that can be transmitted
to the bearing.

2.2.5.3 Motors shall be single-speed. It is intended that the motor be
the weakest link in a high-torque event and that the shaft,
impeller blades, etc. do not fail in any such event.

2.2.5.4 Motors shall be suitable for continuous duty.

atnsros 4:17P,,,
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Rev. 0

2.2.6 Welding

Welding shall be in accordance with Specification Section 05066.

2.2.7 Painting

2.2.7.1 Stainless steel and nickel-based alloy construction materials
shall not be painted. All carbon steel exposed surfaces shall be
shop-primed and finish-painted in accordance with Seller's
standards.

^ 2.2.7.2 All machinery and equipment shall have a clean and finished
appearance when delivered to Buyer. Prior to painting all
surfaces shall be free of dirt, rust, grease, weld spatter, loose

_ mill scale or other deleterious substances. Surfaces to beC.
F^ painted shall be cleaned in accordance either with SSPC SP-6 or

J SSPC SP-10 in accordance with Seller's surface preparation
procedure. The paint type and quality shall be Seller's standard.
It shall be applied in accordance with the paint manufacturer's
recommended procedures. Colors will be advised by Buyer.

2.2.8 Noise

The noise level shall not exceed 85 dBA at 3 feet periphery around
the agitator mounting flange.

2.2.9 Performance

Seller shall guarantee that the agitator is in accordance with all
specified operating conditions and satisfactory application in all
respects to the conditions described both in this specification
section and the agitator data sheets (Attachment A).

2.2.10 Lifting Eyes

2.2.10.1 Lifting eyes shall be furnished for crane handling. These shall
be positioned to give maximum balance with an even weight
distribution to minimize handling hazards. Each lifting eye shall
be designed to carry twice the lifting load. Agitator lifting
assemblies shall be designed and fabricated with two lifting eyes.

2.3 OPERATING AND DESIGN CONDITIONS

2.3.1 Operating Conditions

2.3.1.1 Agitators will operate in various applications. These include
blending of clear liquids to full solids suspension of thick
slurries. Refer to the agitator data sheets (Attachment A) for
each application.

01/15/93 4:17pm
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2.3.2 Design Conditions

Agitators sha11 be designed to operate in process tanks under
design conditions stated in the agitator data sheets
(Attachment A).

2.4 LABELING

Labeling shall be in accordance with Specification Section 15196.
This shall be in addition to the manufacturer's identification
plate. The nameplates shall be stamped or embossed with not less
than the following information:

Purchase order number
Equipment number
Manufacturer's model number
Rated horsepower
Impeller diameter
Impeller RPM
Materials of construction of wetted parts

The nameplate shall be completely visible after assembly of the
equipment.

2.5 TESTING AND INSPECTION

2.5.1 General

2.5.1.1 Seller shall supply Buyer with all certified test data whether
witnessed or not. Agitators shall not be shipped until Buyer has
reviewed test data. All equipment shall be completely shop-
assembled. Locating dimensions of mounting bolt holes shall be
verified.

A. Agitators shall be no-load tested for 15 minutes or until
oil temperatures have stabilized. Agitators shall then be
tested complete with agitator shafts in accordance with test
procedure to be submitted for Buyer approval. The test
medium shall be water.

B. Seller shall provide test procedures that demonstrate the
performance characteristics of the agitator (i.e.,
efficiency, mixing characteristics, horsepower needed,
maximum volume capability for mixing designated liquid or
slurry as specified in data sheets (Attachment A). Test
procedures shall be approved by Buyer before use.

C. Seller shall provide certified results and reports for all
FATs performed.

o1ns/W cnPm
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D. Vibration tests of complete assembly shall be performed in
accordance with ANSI/AGMA 6000.

2.5.1.2 Seller shall furnish copies of their inspection and quality
control plan to Buyer.

2.5.1.3 Materials and workmanship shall be subject to inspection by Buyer.
Inspection shall take place in Seller's shop.

2.5.1.4 At minimum the Buyer's inspector shall check equipment components,
tagging, critical installation dimensions, connection sizes,

;.^ connection locations and quality of workmanship against certified
r drawings, data and purchase order documents.

^ 2.5.1.5 Preparation for shipment shall be subject to inspection.
t--1r
c^
^^ 2.5.2 Nondestructive Examination - General-;

E 2.5.2.1 Nondestructive examination ( NDE) acceptance criteria of welds-1 shall be in accordance both with Specification Section 05066 and
this specification section.

2.5.2.2 All welds shall be 100% radiographically examined. Where it is
not physically possible to perform radiographic examination welds
shall be examined by liquid penetrant examination ( PT). Where it
is not physically possible to radiograph lifting eye welds, 100%
of the root and final weld passes shall be PT examined.

2.5.3 Final Dimensional Checks

After fabrication and testing Seller shall verify measurements by
means of as-built dimension drawings. The procedure selected for
final dimensional check shall be submitted for Buyer review.
Buyer may witness Seller's dimensional verification measurements
at Buyer's option. Seller shall provide proof that the agitators
and agitator appurtenances are dimensionally correct within the
specified tolerances in accordance with this specification
section.

2.6 PACKAGING

Preparation for shipment and packing may conform to the Seller's
standards. At minimum, the packaging shall provide protection
against corrosion and damage from normal handling and storage.
Minimum preparation shall include the requirements listed below.

Machined surfaces, threads, bearings and bearing housings
shall be protected during shipment by application of grease
or other suitable rust-inhibiting compound.

o1resre3 4:17pm
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B. Threaded connections and tapped holes shall be capped or
plugged. Compatible materials shall be used to prevent
thread damage.

C. The agitator motor shall be fully protected against moisture
penetration to the electrical compartments and winding.

D. Mechanical seals and other sealing devices shall be
installed for shipment.

E. Bracing, supports and rigging connections shall be provided
to prevent damage during shipment, lifting and unloading.
Lifting points shall be clearly marked.

F. Separate or loose parts shall be completely boxed and
attached to the main item to be shipped as a unit. All
shipping boxes shall be identified by the Seller's order
number, equipment number and equipment description.

PART 3 EXECUTION

(Not Used)

END OF SECTION

01z5/sa 4:l7Pm
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ATiACHMENT A

NO
SHEErNO. REV

FWOR DANIEL . REVISION
DATE w.rraasT

DATE CONIRACT

DATA SHEET
OX20-90

U.S. Department of Energy TAG NO.

Hanford Waste Vitrification Plant AQA20,001
Richland Washin t, g on
DOE Contract DE-AC06-86RL10838

SPEGFICATKXI SECT NO.

T4.S83

AGITATOR GRG BY ancD APPR DI I

FBAD SSL

SERVICE

NO. UNITS TYPE: POfRAB1.E SIDE ENTERING TOP ENTEPoNG x HIM ENi6itlNG

MATERW.S TO BE MDtED BATa ® oamua^e q
COMPONENT OUANfITY-lH8 VBCOSRY- SPGRAVRV i PSIO

CASE T. 1W81E IWTER 20100 o.DQ oAYBO 77 -0.1

GISE 2. 50% at SODIUM 31000 85 1.52 77 -0.1
M'DlKtlODE

(ACGDEWr)

FINAL MIX T APP

CLASS OF AGITATION: BLEND ® DISSOLVE 0 DISPENSE GAS 1:3 SUSPEND SOUDS 1:3 HEAT EXCHANGE 0 EMULSIFY ED

OTHER FOAMING YES ED NO

DEGREE OF AGITATION: MILD 13 MEDIUM ® VIOLENT O
TOO MUCH AGITATION WILL NESULT Md SpLASHIG

TOOLnTLEAGITATION WILL f7ESOLT NVSEm_M aF fMRT1C(Y!TES

IF BATCH, LARGEST OR LEVEL BATCH IS 25W GA 1ORIS SMALLEST T^ 9A1ONS

MIXER SHALL BE DESIGNED TO ^`- aLZm IN MINUrES

MIXER WILL ® WILL NOT 1:1 BE OPERATED WHILE FILLING OR DRAWING OFF

VESSEL: OPEN TOP 0 CLOSED TOP ® HORIZ 0 VERTICAL ® API TANK D
SIZE: T-w I.D. • X g-w STRAIGHT SIDE OR LENGTH

BOTTOM TYPE: FLAT 0 FLANGED AND DISHED 0 2:1 SEMI-ELLIPnCAL ® CONE 0

TOP TYPE: FLAT ® FLANGED AND DISHED 1:3 2:1 SEMI-ELLIPTICAL 13
MIXER MOUNTING FLANGE: SIZE T4* RATING ANSI? 1500 IF

LOCATION AGITATOR MOUNTING FLANGE TOP

DESIGN PRESSURE 51-5 PSIG DESIGN TEMPERATURE 1512 'F

BAFFLES: NO WIDTH IN LENGTH IN VERTICAL ® HORIZONTAL 0
MIXER: MOTOR DRIVE: AC ® DC 0 EXP PROOF 0 TEFC ® D.P. Q

3 PHASE 60 CYCLE 460 VOLTS

SHAFT SEAL: MECHANICAL ® PACIONG O TYPE LUBRICATION
SIZE OPENING FOR IMPELLER INSTALLATION It

HEAD ROOM ABOVE VESSEL FOR INSTALLING MIXER

MATERIALS OF CONSTRUCTION WETTED PARTS 3041 SS

MINIMUM AGMA SERVICE FACTOR FOR GEAR REDUCER MINIMUM BEARING LIFE (L-10)

MIXER MODEL NO.

DRIVE: HORSEPOWER RPM MFGR
GEAR: RATIO AGMA RATING OUTPUT RPM MFGR
SHAFT COUPLING: DESCRIBE

MECHANICAL SEAL: DESCRIBE

STUFFING BOX: DESCRIBE

SHAFT: OD• LENGTH FROM MOUNTING FLANGE. INCHES

IMPELLER TVPE OD' NO. BLADES REMOVABLE FROM SHAFT YES q NO q
ADDITIONAL DATA

REMAMS

SAFETV CLASSIFICATION 3_
1pSOS^tO1^20^^B1ST2013.061A4P51/lZ^p]3:1)pm IMFACTIEVEL

P338•14583



ATfACHMENT A

LY`

r.
g...^

;\1

va

C?-

REVISION
SHEET NO. RLY.

FLUOR DAN{EL NO.^
vaae-asz o

GATE CONiAACT

DATA SHEET 2^ aW 84sn4
U.S. Department of Energy T"G NO
Hanford Waste Vitrification Plant Aa5204)02
Richland, Washin qton BPEGFICATION SECT NO
DOE Contract DE-AC06-86RL10838

.

14583

AGRATOR ORIG BY CHK'D APPRD

t*L10 Sst

BEFMCE

NO. UMIS TVPE PORfA&E SIDE ENfENNG TOP ENfEpNG X HfM ENfEPoNG

MATERUILS TO MD(ED aRR, ® mn.uGUS q
COMPONENi OUANTRY . lH8 VIBCOSITY - Cp SP GRAVITY 'F PS1G

CASE 1. TYPM,ALLY Mf4STE 3750 0.88 0.8H80 70 -0.1

IWTEA (POSSIBLYACADIC)

GSE2 50wf%MlRICAGD I8B0 1.30 1.31 70 -0.1

FINAL MO( INOTAPP

CLASS OF AGITATION: BLEND ® DISSOLVE 0 DISPENSE GAS Q SUSPEND SOLIDS 0 HEAT E)(CHANGE 1:3 EMULSIFY Q

OTHER ^^70 ^UNG FOAMING YES ^ NO

DEGREE OF AGfTAT1ON: MILD 0 MEDIUM ® VIOLENT 1:3

TOO MUCH AGITATION WILL NESULT OV SPLASNING

TOOLITTLEAGfTATIONWILL GUSE SEITI-pJ6OFSILSPFNtIE'OPMRTIC7T!ATES

IF BATCH. LARGEST OR LEVEL BATCH IS aso aAL/CAfS SMALLEST

MIXER SHALL BE DESIGNED TO affO di1LLOM IN MINUTES

MIXER WILL ® WILL NOT 0 BE OPERATED WHILE FILLING OR DRAWING OFF

VESSEL: OPEN TOP Q CLOSED TOP ® HORIZ 1:1 VERTICAL ® API TANK 1-1
SIZE: 5'Ar I.D.' X g'g STRAIGHT SIDE OR LENGTH

BOTTOM TYPE: FLAT O FLANGED AND DISHED ^ 2:1 SEMI-ELLIPTICAL CONE ^

TOP TYPE: FLAT ® FLANGED AND DISHED ^ 2:1 SEMI-ELLIPTICAL ^
MIXER MOUNTING FLANGE: SIZE 12' RATING APLW 150# RIF

LOCATION AGITATOR MOUNTING FLANGE Top

DESIGN PRESSURE 5P5 PSIG DESIGN TEMPERATURE 150 ^F

BAFFLES: NO 4 WIDTH IN LENGTH IN VERTICAL ® HORIZONTAL 13

MI%ER: MOTOR DRIVE: AC ® DC O EXP PROOF Q TEFC ® D.P. O
3 PHASE 60 CYCLE 460 VOLTS

SHAFT SEAL: MECHANICAL ® PACKING 0 TYPE LUBRICATION

SIZE OPENING FOR IMPELLER INSTALLATION 12

HEAD ROOM ABOVE VESSEL FOR INSTALLING MIXER

MATERIALS OF CONSTRUCTION WETTED PARTS amL Sq

MINIMUM AGMA SERVICE FACTOR FOR GEAR REDUCER MINIMUM BEARING LIFE (L-10)

MIXER MODEL NO.

DRNE: HORSEPOWER RPM MFGR
GEAR: RATIO AGMA RATING OUTPUT RPM MFGR
SHAFT COUPLING: DESCRIBE

MECHANICAL SEAL: DESCRIBE

STUFFING BOX: DESCRIBE

SHAFT: OD' LENGTH FROM MOUNTING FLANGE, INCHES

IMPELLER TYPE OD' NO. BLADES REMOVABLE FROM SHAFT YES q NO q
ADDITIONAL DATA

REMARKS

SAFETV CLASSIFICATION _3_
105\O9\10t\2W\916Tp14.005/WP51/125Y]^:iYPm IMPACf LEVEL

P33&14893



ATTACHMENT A

NO SHEET NO. REV
FLUOR DANIEL . REVISION^

w.^3e-osa o
DATE

^^DATA SHEET
o0-zae0 a^s/3^

U.S. Department of Energy TAG NO .
Hanford Waste Vitrification Plant Ao-s20,003
Richland, WashingtOn SPEGFlGI%1N SECT NO
DOE Contract DEAC06-86RL10838

.

11583
AGITATOR OwG BY CHKD APPR'D

naa SSL

SERJICE

NO. UNITS TYPE: PORTABLE SIDE ENTEWNG TOP ENTEWNG X STM ENTERING

MATERIALS TO BE MIXED BAiDH ® mNnuou
COMPONENT OUANRIV - Uffi V19COSRV - SP GRAVITY 'F PSIG

GSE 1. MICALLY MGlS7E S650 0-98 RD880 70 -0.1

YWTER (POBS/BLYAGDIC)

GSE 2 YO wf% FOAMIC AGD 10250 1.85 1.2 -0.1

FINAL MIX (WTAPPLr_4BW

CLASS OF AGITATION: BLEND ® DISSOLVE 0 DISPENSE GAS 0 SUSPEND SOLIDS 0 HEAT EXCHANGE O EMULSIFY ^

OTHER HOMOGENRE Pfl" TO SAMPLMG FOAMING YES 0 NO

DEGREE OF AGITATION: MILD 0 MEDIUM ® VIOLENT 0

TOO MUCH AGITATION WILL GUSE EWESSNE SPLASHM/G

TOO LnTLE AGITATION WILL GUSE SETTLIM(3 OF SUSPENDED PART/CULA7ES

IF BATCH, LARGEST OR LEVEL BATCH IS 1025 (iALI-ONS SMALLEST AMa&-QW

MIXER SHALL BE DESIGNED TO 1025 (iALLONS IN 10 MINUTES

MIXER WILL ® WILL NOT 1:1 BE OPERATED WHILE FILLING OR DRAWING OFF

VESSEL: OPEN TOP Q CLOSED TOP ® HORIZ E3 VERTICAL ® API TANK 13
SIZE: 5117 I.D.' X kv$ STRAIGHT SIDE OR LENGTH

BOTiOM TYPE: FLAT E3 FLANGED AND DISHED 0 2:1 SEMI-ELLIPTICAL ® CONE 0

TOP TYPE: FLAT ® FLANGED AND DISHED ^ 2:1 SEMI-ELLIPrICAL 111
MIXER MOUNTING FLANGE: SIZE 12 RATING ANS7150/ RF

LOCATION AGITATOR MOUNTING FLANGE TG

DESIGN PRESSURE 51-5 PSIG DESIGN TEMPERATURE 130 °F

BAFFLES: NO 4 WIDTH IN LENGTH IN VERTICAL ® HORIZONTAL ED

MIXER: MOTOR DRIVE: AC ® DC D EXP PROOF Q TEFC ®
0ILTS3 PHASE 60 CYCLE 1

SHAFT SEAL: MECHANICAL ® PACKING 1:3 TYPE LUBRICATION

SIZE OPENING FOR IMPELLER INSTALLATION 1r

HEAD ROOM ABOVE VESSEL FOR INSTALLING MIXER

MATERIALS OF CONSTRUCTION WETTED PARTS 304t Ss

MINIMUM AGMA SERVICE FACTOR FOR GEAR REDUCER MINIMUM BEARING LIFE (L-10)

MIXER MODEL NO.

DRNE: HORSEPOWER RPM MFGR
GEAR: RATIO AGMA RATING OUIPUT RPM MFGR
SHAFT COUPLING: DESCRIBE

MECHANICAL SEAL: DESCRIBE

STUFFING BOX: DESCRIBE

SHAF7: OD' LENGTH FROM MOUNTING FLANGE, INCHES

IMPELLER TYPE OD• NO. BLADES REMOVABLE FROM SHAFT YES q NO q
ADDITIONAL DATA

FtEktAJM

SAFEIV CLASSIFICATION 3-^
t061O5110112W1N3i2U1E.O09AW51/1TW11:?2Pm IMPACT LEVEL

P338-14583



ATTACHMENT A
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r.a
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^..` i

L_

1z^

R
SHEET NO. FEV

FLUOR DANIEL NO. EVISION

w
4

^re-nS-4 0
DATE CONTRACT

DATA SHEET aeazaao 80734

U.S. Department of Energy TAG NO
Hanford Waste Vitrification Plant AG,520-004
Richland, Washin on

^
SPEGFIGTION BECT NO

DOE Contract DE AC06-86RLt 0838
.

14583

AGITATOR ORIG BY CHK'O APPR'O

HB^o SSL

SEFMCE

NO. UNRS TYPE: PORTABLE SIDE ENTERING TOP EN76pNG X BfM ENfEF/NG

MATERIALS TO BE MIXED um, ® mNnAXXS q
COMPONENT OUANRfY . LBS VISWSRY - SP GRAVITY 4 PSiG

CASE 1. NWSTE WfATER 20400 0.08 0.YS60 77 -0.1

CASE Z 50% wt SODIUM 31000 45 1.52 77 -0.1

rnvRdlooe saunoN

NooroEwr rwsE)

FINAL MIX MOTAPPL)CABLEJ

CLASS OF AGITATION: BLEND ® DISSOLVE 0 DISPENSE GAS 0 SUSPEND SOLIDS ^ HEAT EXCHANGE D EMULSIFY 0

OTHER ^ff"TO SAMPUNO FOAMING YES E] NO ®

DEGREE OF AGITATION: MILD 0 MEDIUM ® VIOLENr O
TOO MUCH AGITATION WILL AESULT IN SPLASHrNG

TOO LITTLE AGITATION WILL RESULTIIN SE7nAG OF PARTICL&ATa

IF BATCH. LARGEST OR LEVEL BATCH IS 230D OALr-ONS SMALLEST 1250 eklOMs

MIXER SHALL BE DESIGNED TO 25W GALLOHS IN 10 MINUTES

MIXER WILL ® WILL NOT ED BE OPERATED WHILE FILLING OR DRAWING OFF

VESSEL: OPEN TOP ^ CLOSED TOP ® HORIZ 0 VERTICAL ® API TANK ^
SIZE: T-P I.D.' X ty$ STRAIGHT SIDE OR LENGTH '

BOTTOM TYPE: FLAT ^ FLANGED AND DISHED 0 2:1 SEMFELLIPIICAL ® CONE ^

TOP TYPE: FLAT ® FLANGED AND DISHED 1:3 2:1 SEMI-ELLIPTICAL ^
MIXER MOUNTING FLANGE: SIZE 14' RATING ANSI 150# RF

LOCATION AGITATOR MOUNTING FLANGE Top

DESIGN PRESSURE 51-5 PSIG DESIGN TEMPERATURE 150 'F

BAFFLES: NO 4 WIDTH IN LENGTH IN VERTICAL ® HORIZONTAL ^

MIXER: MOTOR DRIVE: AC ® DC 1-1 EXP PROOF 0 TEFC ® D.P. 0
3 PHASE OD CYCLE 4w VOLTS

SHAFT SEAL: MECHANICAL ® PACKING 0 TYPE LUBRICATION
SIZE OPENING FOR IMPELLER INSTALLATION 1`

HEAD ROOM ABOVE VESSEL FOR INSTALLING MIXER

MATERIALS OF CONSTRUCTION WETTED PARTS 3wSS

MINIMUM AGMA SERVICE FACTOR FOR GEAR REDUCER MINIMUM BEARING LIFE (L-10)

DATA BY VENDOR
MIXER MODEL NO.

DRIVE: HORSEPOWER RPM MFGR

GEAR: RATIO AGMA RATING OUrPUr RPM MFGR

SHAFT COUPLING: DESCRIBE

MECHANICAL SEAL: DESCRIBE

STUFFING BOX: DESCRIBE

SHAFT: OD" LENGTH FROM MOUNTING FLANGE, INCHES

IMPELLER TYPE OD' NO. BLADES REMOVABLE FROM SHAFT YES q NO q
ADDITIONAL DATA

REMARKS

SAFETY CLASSIFICATION
1 US\OS\1 Gt\204WS7ZU16.OOtM'P61 / 1 ^3pm
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ATTACHMENT A

.., ^,.^

e"-s

rJ
r.w

4',`1,

SHEET NO. REVFLUOR DANIEL NO.
DATE

REVISION^
P33BAS5 0

DATE CoNrRACT
DATA SHEET

I
^^^ ^^

U.S. Department of Energy TAG NO.

Hanford Waste Vitrification Plant
Richland Washin on Aco-SZn-oos,
DOE Contract DEAC06-86RL10838 SPEGFIG1TKMl SECT NO.

1^A(iIITATOR OIaG BY aHlcD APPRD

Fea" SSL

SERVICE

NO. UNITS 1 TVPE: PORTABLE SIDE ENTEWNG TOP ENTEPoNG X BTM ENIEpNG

MATERUILS TO BE MIXED u1w ® mRmuwe q
COMPONENT OUANTRV.LBB VBCOBRY- SPGRAVRY S PSIG

NiISTE IWTER 5750 09e 0.iHB0 70 -0.1

FINAL MIX

CLASS OF AGITATION: BLEND ® DISSOLVE 0 DISPENSE GAS ^ SUSPEND SOLIDS [1) HEAT EXCHANGE ^ EMULSIFY 0
OTHER II011410GENIZE FOAMING YES ED NO ®

DEGREE OF AGITATION: MILD ^ MEDIUM ® WOLENT ^
TOO MUCH AGITATION WILL G(1SE E)CCfSSNE' $PL`ShlNG

TOO LITTLE AGITATION WILL CAUSE SnT1 OF SUSPERIDED PA°TM /1 ATES

IF BATCH, LARGEST OR LEVEL BATCH IS mO riill!/1ALS SMALLEST

MIXER SHALL BE DESIGNED TO HDAI aY0 GAILOAfS IN 10 MINUTES

MIXER WILL ® WILL NOT 0 BE OPERATED WHILE FILLING OR DRAWING OFF

VESSEL: OPEN TOP O CLOSED TOP ® HORIZ O VERTICAL ® API TANK O
SIZE: 5'-0' I.D. ' X r-0' STRAIGHT SIDE Oq LENGTH

BOTTOM TYPE: FLAT 0 FLANGED AND DISHED 13 2:1 SEMI-ELLIPTICAL ® CONE ^
TOP TYPE: FLAT ® FLANGED AND DISHED O 2:1 SEMI-ELLIPTICAL ^
MIXER MOUNTING FLANGE: SIZE 12 RATING ANS) 15040 RF

LOCATION AGITATOR MOUNTING FLANGE TOP

DESIGN PRESSURE 51-5 PSIG DESIGN TEMPERATURE 150 'F

BAFFLES: NO 4 WIDTH IN LENGTH IN VERTICAL ® HORIZONTAL 0

MIXER: MOTOR DRNE: AC ® DC 0 EXP PROOF O TEFC ® D.P. O

3 PHASE BO CYCLE 40B VOLTS

SHAFT SEAL: MECHANICAL ® PACKING O TYPE LUBRICATION
SIZE OPENING FOR IMPELLER INSTALLATION 17

HEAD ROOM ABOVE VESSEL FOR INSTALLING MD(ER

MATERIALS OF CONSTRUCTION WETTED PARTS 304L SS

MINIMUM AGMA SERVICE FACTOR FOR GEAR REDUCER MINIMUM BEARING LIFE (L-10)

MIXER MODEL NO.

DRIVE: HORSEPOWER RPM

GEAR: RATIO AGMA RATING
SHAFr COUPLING: DESCRIBE

MFGR
OUTPUT RPM MFGR

MECHANICAL SEAL: DESCRIBE

STUFFING BOX: DESCRIBE

SHAFT OD" LENGTH FROM MOUNTING FLANGE. INCHES

IMPELLER TVPE OD" NO. BLADES REMOVABLE FROM SHAFT YES q NO q
ADDITIONAL DATA

REMAIM

105\OSt1o1t20lWS]20tT.00MW51/t2Y33:2Tpm
SAFETV CLASSIFICATION L
IMFACT LEVEl

P33B-14583



ATTACHMENT A

REV SION WE^W ^FLUOR DANIEL NO. I
osdpx39 O^ -

DArE cT

DATA SHEET
1

^.gy 845734

U.S. Department of Energy TAG NO.

Hanford Waste Vitrification Plant Ao-srooav
Washin qtonRichland BPEGFlGTIDN SECT NO,

DOE Contract DE-AC06-86RL10838 tssx+
AGITATOR OWG BV CHK'D APPRD

ss^.

SERV CE

NO. UNRS TYPE: PORiASLE SWE ENRERING iOP ENfERNG X STM ENIERNG

MATERIALS TO BE MIXED BR1o1® ovrnuas q
COMPONENT OUANTRY-LBS VBCOSRY- SPGR/UVRY 4 PSIG

OFFOAS 7REATMENf

pffJ1IX`„AL S1OLU17ON 0.09 1.0 77 -0.1

FINAL Mu 0.86 1.0 77 -0.1

CLASS OF AGITATION: BLEND 0 DISSOLVE ® DISPENSE GAS 0 SUSPEND SOLIDS EJ HEAT EXCHANGE 0 EMULSIFY 0

OTHER PJIEWMPPIECWATION FOAMING YES 0 NO ®

DEGREE OF AGITATION: MILD ® MEDIUM 1:1 VIOLENT Cl

TOO MUCH AGITATION WILL AESULT IN SPLASNINQ

TOO LITTLE AGITATION WILL m-ArTOOLSSOLVE p1EMM'AI-M

IF BATCH, LARGEST OR LEVEL BATCH IS 500 GAL1ONS SMALLEST 200 GALLONS

MIXER SHALL BE DESIGNED TO DISSOLKOFEGAS 1REATMENf CIIEMICAI-IS) IN YWTEH IN 10 MINUTES

MIXER WILL ® WILL NOT 0 BE OPERATED WHILE FILLING OR DRAWING OFF

VESSEL: OPEN TOP O CLOSED TOP ® HORIZ O VERTICAL ® API TANK O

SIZE: 4W I.D.' 7( " Rm STRAIGHT SIDE OR LENGTH

BOTTOM TYPE: FLAT 0 FLANGED AND DISHED 0 2:1 SEMI-ELLIPTICAL ® CONE 0

TOP TYPE: FLAT O FLANGED AND DISHED 13 2:1 SEMI-ELLIPTICAL ®

MIXER MOUNTING FLANGE: SIZE ir RATING ANS) 1500 RIF

LOCATION AGITATOR MOUNTING FLANGE TOP

DESIGN PRESSURE -515 PSIG DESIGN TEMPERATURE 150 °F

BAFFLES: NO 0 WIDTH IN LENGTH IN VERTICAL ^ HORIZONTAL O

MIXER: MOTOR DRIVE: AC ® DC M EXP PROOF 0 TEFC ® D.P. 0

3 PHASE 60 CYCLE 460 VOLTS

SHAFT SEAL: MECHANICAL ® PACKING ^ TYPE LUBRICATION

SIZE OPENING FOR IMPELLER INSTALLATION 72

HEAD ROOM ABOVE VESSEL FOR INSTAWNG MIXER

MATERIALS OF CONSTRUCTION WETTED PARTS SID& SS

MINIMUM AGMA SERVICE FACTOR FOR GEAR REDUCER MINIMUM BEARING L1FE (L-10)

MIXER MODEL NO.

DRIVE: HORSEPOWER RPM MFOR

GEAR: RATI D AGMA RATING OUTPUT RPM MFGR

SHAFT COUPLING: DESCRIBE

MECHANICAL SEAL: DESCRIBE

STUFFING BOX: DESCRIBE

SHAFT: OD' LENGTH FROM MOUNTING FLANGE, INCHES

IMPELLER TVPE OD' NO. BLADES REMOVABLE FROM SHAFT YES q NO q

ADDITIONAL DATA

9AFETV CLASSIFICATION ^L

t05^06^1011YWNt6T10t 1.00?A4P31/triY^]:1ipn ^MPACT LEVEL

P33&14583



ATTACHMENT A

NO
SHEEf NO. pEyFLUOR DANIEL . REVISION

y w,^1e-osT o
DATE CGNiR4Ci

DATA SHEET a^1-ot^
U.S. Department of Energy TAG NO.

Hanford Waste Vi[rification Plant ,^540-M
Richland Washin ton, g
DOE Contract DE^AC06-86RL10838 SPEGF G1TpN SECT NO.

14583
AGITATOR GwG BY CHKD APPR'D

J. Jr®n SSL

SERVICE

NO. UNRS i TVPE: PORTABLE SIDE ENTERNG TOP ENfERING BTM ENfERING

MATERWLS TO BE MDO=D aATM q mNna,wB ®
COMPONENT GUANfRY - lP8 VSCOST-- SP GRAVITY PSIG

POTASSIUM M'DRMDE/ 6906 0.5 1.53 n -0-1
Ri(r AIODIFlER SDLURON

FINAL MIX 51.7% KOH 63S6 9.3 1.53 77 -0.1

CLASS OF AGfTATION: BLEND 0 DISSOLVE ® DISPENSE GAS ^ SUSPEND SOLIDS 0 HEAT EXCHANGE ^ EMULSIFY ^

OTHER PREVEMPRECORA710N FOAMING YES 0 NO ®
DEGREE OF AGfTATION: MILD ® MEDIUM O VIOLENT O
TOO MUCH AGITATION WILL RF'SULT IN SPLLSHM

TOO LITTLE AGITATION WILL 1ELAYTC) D6SALV_F diEMIC^s

IF BATCH, LARGEST OR LEVEL BATCH IS W"Ioms SMALLEST 200 OALLONS

MIXER SHALL BE DESIGNED TO DSSOLVE I11006FR/f A1110001ER MI W47ER IN 10 MINUTES

MIXER WILL ® WILL NOT 1:3 BE OPERATED WHILE FILLING OR DRAWING OFF

VESSEL: OPEN TOP ED CLOSED TOP ® HORIZ 0 VERTICAL ® API TANK Q
SIZE: 4-r I.D. " X 5-0' ffin STRAIGHT SIDE OR LENGTH '

BOTTOM TVPE: FLAT 0 FLANGED AND DISHED 0 2:1 SEMI-ELLIPTICAL El CONE 0
TOP T1PE: FLAT E3 FLANGED AND DISHED 0 2:1 SEMI-ELLIPTICAL ®
MIXER MOUNTING FLANGE: SIZE IT RATING AMSr 150/ HF

LOCATION AGITATOR MOUNTING FLANGE TOP

DESIGN PRESSURE '5 PSIG DESIGN TEMPERATURE 150 =F

BAFFLES: NO 0 WIDTH IN LENGTH IN VERTICAL E3 HORIZONTAL 0
MIXER: MOTOR DRIVE: AC ® DC 0 EXP PROOF 0 TEFC ® D.P. Q

3 PHASE 00 CYCLE 460 VOLTS

SHAFT SEAL: MECHANICAL ® PACIONG O TYPE LUBRICATION
SIZE OPENING FOR IMPELLER INSTALLATION 1T

HEAD ROOM ABOVE VESSEL FOR INSTALLING MIXER

MATERIALS OF CONSTRUCTION WETTED PARTS 316L S4

MINIMUM AGMA SERVICE FACTOR FOR GEAR REDUCER MINIMUM BEARING LIFE (L-10)

MIXER MODEL NO.

DRfVE: HORSEPOWER RPM

GEAR: RATIO AGMA RATING
SHAFT COUPLING: DESCRIBE

MFGR
OUTPUT RPM MFGR

MECHANICAL SEAL: DESCRIBE

STUFFING BOX: DESCRIBE

SHAFT: OD^ LENGTH FROM MOUNTING FLANGE. INCHES

IMPELLER TYPE OD^ NO. BLADES
ADDITIONAL DATA

REMOVABLE FROM SHAFT YES q NO q

tUSGS\tUi^]wW3)2ot3.003AVF61/12p9JJ:atP^^
SAFETV CLASSIFICATION 3^
iumrr ^ cu^

P33&14683



ATTACHMENT A

NO REVISION ^^^ ^FLUOR DANIEL .
vrae osa o^ -

DATE CONTMCT

DATA SHEET ^ 845734
U.S. Department of Energy TAG NO

Hanford Waste Vitrification Plant AG-540012
Richland, Washington

^

E

SPECIFICATKXI SECT NO
ACO6-86RL10838DOE Contract DE

.

14583

AGITATOR oFUG BY CHKD AvFRo

::::^
J.Jnmen SSL

SERVICE

NO. UNITS TYPE: PORTABLE SIDE EN7ENNG TOP ENfERING X BTM ENfERING

MATERWS TO BE MD(ED umH q Ownw e®
COMPONENf OUANTRV - L89 VI9COSDV - SP GRAVITY 4 PSIG

SOOIUM NR/{r1E SOLUrIQN 2887 2.1 1.14 n -0.1

FINAL MIX 2^ ^^ 2BB7 7-b 1.74 T7 -0.1

CLASS OF AGnATION: BLEND 0 DISSOLVE ® DISPENSE GAS O SUSPEND SOLIDS C3 HEAT EXCHANGE 0 EMULSIFY 0

OTHER PPkVEAfrPRECOMTM FOAMING YES 0 NO ®

DEGREE OF AGITATION: MILD ® MEDIUM O VIOLENT O

TOO MUCH AGITATION WILL AESIN-T /N

TOO LITTLE AGITATION WILL DELAY^^^ Qffi9Wr_4L

IF BATCH, LARGEST OR LEVEL BATCH IS m aNinm SMALLEST 200 GALLONS

MIXER SHALL BE DESIGNED TO DISSOLVf SCOW NIRYlE M YWTER IN 10 MINUTES

MIXER WILL ® WILL NOT 0 BE OPERATED WHILE FILLING OR DRAWING OFF

VESSEL: OPEN TOP 0 CLOSED TOP ® HORIZ 0 VERTICAL ® API TANK 0

SIZE: 4$ I.D. • X 5v ?m STRAIGHT SIDE OR LENGTH •

BOTTOM TYPE: FLAT O FLANGED AND DISHED ^ 2:1 SEMI-ELLIPTICAL ® CONE ED

TOP TYPE: FLAT ^ FLANGED AND DISHED ^ 2:1 SEMI-ELLIPTICAL ®

MIXER MOUNTING FLANGE: SIZE 12 RATING AM T^#)F

LOCATION AGITATOR MOUNTING FLANGE TOP

DESIGN PRESSURE -515 PSIG DESIGN TEMPERATURE 150 °F

BAFFLES: NO 0 WIDTH IN LENGTH IN VERTICAL ^ HORIZONTAL ^

MIXER: MOTOR DRIVE: AC ® DC ED EXP PROOF O TEFC ® D.P. 0

3 PHASE 60 CYCLE 460 VOLTS

SHAFT SEAL: MECHANICAL ® PACKING 0 TYPE LUBRICATION

SIZE OPENING FOR IMPELLER INSTALLATION Ir

HEAD ROOM ABOVE VESSEL FOR INSTALLING MIXER

MATERIALS OF CONSTRUCTION WETTED PARTS 304L Ss

MINIMUM AGMA SERVICE FACTOR FOR GEAR REDUCER MINIMUM BEARING UFE (L-10)

MIXER MODEL NO.

DRIVE: HORSEPOWER RPM MFGR

GEAR: RATIO AGMA RATING OIIFPUr RPM MFGR

SHAFT COUPLING: DESCRIBE

MECHANICAL SEAL: DESCRIBE

STUFFING BOX: DESCRIBE

SHAFT: OD• LENGTH FROM MOUNTING FLANGE, INCHES

IMPELLER TYPE OD` NO. BLADES REMOVABLE FROM SHAFT YES q NO q
ADDITIONAL DATA

REMAJWS

SAFETY CLASSIFICATION ^1_
10SOB^to1\ZU1\MST101e.ODerylPSlryYJe55:Npm IMPACf LEVEL

P33B-14583



ATTACHMENT A

NO SHEET NO REVFLUOR DANIEL . REVISION

v^e-ns-B 0
^'E ^FI"`TDATA SHEET

ac9-a2^ae 845734
U.S. Department of Energy TAG^
Hanford Waste Vitrification Plant AG-540-014Richland Washin^ton,
DOE Contract DE=AC06-86RL10838

sPEC'FK A7 °" SECT NO.
14583

AGMATOR oRw Bv cHMD APPa D
J. Juaen SSL

SERVICE

NO. UNfi8 1 TYPE: PORfABIE BIDE ENIENNG TGP ENfEPoNG X BfM ENiERNG

MATERIALS TO BE MDtED um, ® mmuae 11
COMPONENT

DUTOMIACEO(A4 EARfll

OIJANLT'. LBS VBCO®RV - SP GRAVITY S PSK3
35 0 - - -

PHOCESS M611EA 005 oAe 1.0 77 -0.1

FINAL Mnc 9% M4 DES 700 1.11 1.024 77 -0.1

CLASS OF AGITATION: BLEND ED DISSOLVE 0 DISPENSE GAS 0 SUSPEND SOLIDS ® HEAT EXCHANGE 0 EMULSIFY Q

OTHER FOAMING YES O NO ®
DEGREE OF AGIfATION: MILD 0 MEDIUM ® VIOLENT 0
TOO MUCH AGITATION WILL 1ESULT M SPLLSHING

TOO LITTLE AGITATION WILL ALLOW DE TO SE7TL

IF BATCH, LARGEST OR LEVEL BATCH IS 1^ Qv1pm SMALLEST 20 GALLOIVS

MIXER SHALL BE DESIGNED TO BLEND DIATOMACEOUS FAR1N 1N tI47EB IN 10 MINUTES

MIXER WILL ® WILL NOT 0 BE OPERATED WHILE FILLING OR DRAWING OFF

VESSEL: OPEN TOP 0 CLOSED TOP ® HORIZ O VERTICAL ® API TANK 0
SIZE: 3'W I.D. • X 3'0 STRAIGHT SIDE OR LENGTH

BOTTOM TYPE: FLAT 1:3 FLANGED AND DISHED 0 2:1 SEMI-ELLIPTICAL ^ CONE ®
TOP TYPE: FLAT ® FLANGED AND DISHED 1:3 2:1 SEMI-ELLIPTICAL 13
MIXER MOUNTING FLANGE: SIZE 12 RATING AN5115B/ RF

LOCATION AGITATOR MOUNTING FLANGE TOP

DESIGN PRESSURE '5 PSIG DESIGN TEMPERATURE 150 'F

BAFFLES: NO 0 WIDTH IN LENGTH IN VERTICAL 0 HORIZONTAL ^
MIXER: MOTOR DRIVE: AC ® DC ED EXP PROOF Q TEFC ® D.P. O

3 PHASE 60 CYCLE 460 VOLTS

SHAFT SEAL: MECHANICAL ® PACKING 0 TYPE LUBRICATION
SIZE OPENING FOR IMPELLER INSTALLATION 12'

HEAD ROOM ABOVE VESSEL FOR INSTALLING MIXER

MATERNS OF CONSTRUCTION WETTED PARTS ^- SS

MINIMUM AGMA SERVICE FACTOR FOR GEAR REDUCER MINIMUM BEARING UFE (L-10)

MIXER MODEL NO.

DRIVE: HORSEPOWER RPM
MFGR

GEAR: RATIO AGMA RATING OUTPUT RPM MFGR
SHAFT COUPLING: DESCRIBE

MECHANICAL SEAL: DESCRIBE

STUFFING BOX: DESCRIBE

SHAFT: OD` LENGTH FROM MOUNTING FLANGE, INCHES

IMPELLER TYPE OD" NO. BLADES REMOVABLE FROM SHAFT YES q NO q
ADDITIONAL DATA

REMARI(S

106109\1 0 1126116 13Tp16.010M461/1^:50pm
SAFETY CLASSIFICATION .^'L_

IMPACT LEVEL

P33B-14583



ATTACHMENT A

REV SHEET NO RIN
FLUOR DANIEL NO. ISION

r.^+e-asto 0
DATE COMRACI

DATA SHEET ^^ ^34
U.S. Department of Energy TAG NO.
Hanford Waste Vitrification Plant no.540.016
Richland, Washington SPECIFICATION SECT W
DOE Contract DEAC06-86RL10838

.

t^sxt
AGITATOR GnG Br cN^cD APPRD

J. Jr¢sn SSL

sEmnce
NO UNRS r TYFE: PORfABIE SIDE ENTEqNG TOP ENIEPoNG x BiM ENfENNG

MATERWLS TO BE MDED BATa1 q mNnuois ®
COMPONENT OUANfRY - LBS VI8C09RV - Cp SP GPWVRY 4 PSIG

ZEOUFE SLURRY 9we 1.zi3 1.02 77 -0.1

FINAL MIX 9% wr ZES 3a8 1.106 7.02 77 -0.1

CLASS OF AGITATION: BLEND 0 DISSOLVE 0 DISPENSE GAS 0 SUSPEND SOLIDS ® HEAT IXCHANGE 1:1 EMULSIFY ^

OTHER FOAMING YES E3 NO ®

DEGREE OF AGfTATION: MILD C MEDIUM ® VIOLENF ^

TOO MUCH AGITATION WILL AESULT MI SPL{14M

TOO LITTLE AGITATION WILL ALLOW SErTLM OF 2EOLnE

IF BATCH, LARGEST OR LEVEL BATCH IS M QN.-om SMALLEST 175 GALLOAFS

MIXER SHALL BE DESIGNED TO BLEND ZEQLRE BJ MfATER IN 10 MINUTES

MIXER WILL ® WILL NOT 0 BE OPERATED WHILE FILLING OR DRAWING OFF

VESSEL: OPEN TOP 0 CLOSED TOP ® HORIZ M VERTICAL ® API TANK 0
SIZE: 4w I.D. • X 51^v STRAIGHT SIDE OR LENGTH

BOTTOM TYPE: FLAT 13 FLANGED AND DISHED 1:3 2:1 SEMI-ELLIPTICAL ^ CONE ®

TOP TYPE: FLAT ® FLANGED AND DISHED 13 2:1 SEMI-ELLIPTICAL 13
MIXER MOUNTING FLANGE: SIZE 12 RATING AM 150# AF

LOCATION AGITATOR MOUNTING FLANGE WIP

DESIGN PRESSURE _w5 PSIG DESIGN TEMPERATURE 150 °F

BAFFLES: NO 0 WIDTH IN LENGTH IN VERTICAL ^ HORIZONTAL 0

MIXER: MOTOR DRIVE AC ® DC O EXP PROOF Q TEFC ® D.P. O
3 PHASE 60 CYCLE 460 VOLTS

SHAFT SEAL: MECHANICAL ® PACKING 0 TYPE LUBRICATION

SIZE OPENING FOR IMPELLER INSTALLATION jr

HEAD ROOM ABOVE VESSEL FOR INSTAWNG MIXER

MATERIALS OF CONSTRUCTION WETTED PARTS awL ss

MINIMUM AGMA SERVICE FACTOR FOR GEAR REDUCER MINIMUM BEARING LIFE (L-10)

MIXER MODEL NO.

DRIVE: HORSEPOWER RPM MFGR
GEAR: RATIO AGMA RATING OUTPUT RPM MFGR
SHAFT COUPLING: DESCRIBE

MECHANICAL SEAL: DESCRIBE

STUFFING BOX: DESCRIBE

SHAFT: OD" LENGTH FROM MOUNTING FLANGE. INCHES

IMPELLER TVPE OD• NO. BLADES REMOVABLE FROM SHAFT VES q NO q
ADDITIONAL DATA

PEMARIKS

10SGS\101\2W\W1202U.011/WPSI/129G33:5lpm
SAFETY CLASSIFICATION ^1^

IMPACT LEVEL

P33&14883



ATTACHMENT A

SHE^^ FEV
FLUOR DANIEL NO.

DATE
REVISION

9
raae-nsn o

^TE cDNrRncT
DATA SHEET

0{^?3-B7 S45734

U.S. Department of Energy T/GNO'
Hanford Waste Vitrification Plant AG-54&078
Richland, Washin on

^
SPEGFK:ATIO SECT NO

DOE Contract DE ACO6-86RL10838
N

11583
AGITATOR ORKi BV OHMD APPRD

oe ^

SERNCE

NO. UNRS TYPE: PORTABLE SIDE ENfERING TOP ENTEPoNG x BiM END:RING

MATERWLS TO BE M D BAicH mrnua,e q
COMPONENT OIIANRiY - LBS VIBCOSRY - SP GMVRY i PSKi

SILIODN GL)C'OL OGAIPO(NrD 210 20001000 1.03 77

PROCESS NN7ER 1sB0 . .

FINAL MIX 10% wt armftam 2OW 10 T.T A7?4-

CLASS OF AGITATION: BLEND ® DISSOLVE ^ DISPENSE GAS ^ SUSPEND SOLIDS ^ HEAT EXCHANGE 0 EMULSIFY 0

OTHER FOAMING YES [11 NO ®

DEGREE OF AGITATION: MILD ® MEDIUM ^ VIOLENT 171
TOO MUCH AGITATION WILL

TOO LITTLE AGITATION WILL

IF BATCH, LARGEST OR LEVEL BATCH IS 210 GAIlONS SMALLEST 50 GALLONS

MIXER SHALL BE DESIGNED TO IN MINUTES

MIXER WILL ® WILL NOT 0 BE OPERATED WHILE FILLING OR DRAWING OFF

VESSEL OPEN TOP C3 CLOSED TOP ® HORIZ 0 VERTICAL ® API TANK Q

SIZE: 3'-0' I.D. ` X 4'W T/f STRAIGHT SIDE OR LENGTH

BOTTOM TYPE: FLAT ^ FLANGED AND DISHED ^ 2:1 SEMI-ELLIPTICAL ® CONE 0

TOP TVPE: FLAT 0 FLANGED AND DISHED ^ 2:1 SEMI-ELLIPTICAL ®
MIXER MOUNTING FLANGE; SIZE B RATING AAM 150# RF

LOCATION AGITATOR MOUNTING FLANGE roP

DESIGN PRESSURE '5 PSIG DESIGN TEMPERATURE 150 °F

BAFFLES: NO 0 WIDTH IN LENGTH IN VERTICAL O HORIZONTAL 0

MIXER: MOTOR DRIVE: AC ® DC Q EXP PROOF Q TEFC ® D.P. 1:3
3 PHASE 60 CYCLE 460 VOLTS

SHAFT SEAL: MECHANICAL ® PACKING 0 TYPE LUBRICATION

SIZE OPENING FOR IMPELLER INSTALLATION It

HEAD ROOM ABOVE VESSEL FOR INSTALLING MIXER

MATERIALS OF CONSTRUCTION WETTED PARTS 304L SS

MINIMUM AGMA SERVICE FACTOR FOR GEAR REDUCER MINIMUM BEARING LIFE (L-10)

MIXER MODEL NO.

DRIVE; HORSEPOWER RPM MFGR
GEAR: RATIO AGMA RATING OUTPUT RPM MFGR
SHAFT COUPLING: DESCRIBE

MECHANICAL SEAL: DESCRIBE

STUFFING BOX: DESCRIBE

SHAFT: OD' LENGTH FROM MOUNTING FLANGE, INCHES

IMPELLER TVPE Otr NO. BLADES REMOVABLE FROM SHAFT YES q NO q
ADDITIONAL DATA

PEMARKS

SAFEfV CLASSIFICATION _^1.._
10!\OS\101\2p1W5]2VY1.012AWS1/12l0.t3:63pm IMPACT LEVEL

P33B-14583



ATTACHMENT A
SHEET NO REY

FLUOR DANIEL NO.
DATE

REVISION
P33&OS12 0

DATE CONfMCT

DATA SHEET
04.03^

U.S. Department of Energy TAG NO.
Hanford Waste Vitrification Plant AG-5e1) 003
Richland, Washington SPECIFICATION SECT NO
DOE Contract DE-AC06-86RL10838

.

14583/_̂

AVI ^

R

A^

T

v

f^p

f^ ORIG BY C/IK'o APPRD

At Aldan qMM

SERVICE

NO. UNR9 1 TYPE: PORfABLE SIOE ENTEqNG TOP ENTEPoNG X S7M ENTERING

MATERIALS TO BE MD(ED BAmr ® mnNuae q
COMPONENT OUAN71T1'-LHS V`I&A9ffV- BPGRAVRV 4 P31G

GLASS Fwr se7 2.5 77

ADRMIC AGO 5.81 e 1.1 77

IWTER 6.187 1.0 77

FINAL MIX 7070 1.1 1.045

CLASS OF AGITATION: BLEND 0 DISSOLVE D DISPENSE GAS D SUSPEND SOLIDS ® HEAT EXCHANGE 0 EMULSIFY Q

OTHER FOAMING YES ED NO ®

DEGREE OF AGITATION: MILD O MEDIUM ® VIOLENT 0
TOO MUCH AGITATION WILL CAUSE EXESSNE WEAR

TOO LITTLE AGITATION WILL AU-OW FRrFTL7 SETI<-EOUT

IF BATCH, LARGEST OR LEVEL BATCH IS w avloNS SMALLEST 300 GALLa'S

MIXER SHALL BE DESIGNED TO FROYME S-LAVVY LIANFONAmTh TF^ BATCH HEIGiT IN MINUTES

MIXER WILL ® WILL NOT 1:1 BE OPERATED WHILE FILLING OR DRAWING OFF

VESSEL: OPEN TOP 0 CLOSED TOP ED HORIZ 0 VERTICAL ® API TANK 0

SIZE: 77 I.D.' X 77 STRAIGHT SIDE OR LENGTH

BOTTOM TYPE: FLAT ^ FLANGED AND DISHED 0 2:1 SEMI-ELLIPnCAL ® CONE 0

TOP TYPE: FLAT ^ FLANGED AND DISHED 0 2:1 SEMI-ELLIPTICAL ®
MIXER MOUNTING FLANGE: SIZE 2r RATING AKW 15D* W

LOCATION AGITATOR MOUNTING FLANGE MP

DESIGN PRESSURE +S wa/-1.0 PSIG DESIGN TEMPERATURE 150 °F

BAFFLES: NO 4 WIDTH IN LENGTH IN VERTICAL ® HORIZONTAL ^

MIXER: MOTOR DRNE: AC ® DC O EXP PROOF O TEFC ® D.P. 0

3 PHASE 60 CYCLE 460 VOLTS

SHAFT SEAL: MECHANICAL E] PACKING 0 TYPE LUBRICATION N/A

SIZE OPENING FOR IMPELLER INSTALLATION

HEAD ROOM ABOVE VESSEL FOR INSTALLING MIXER

MATERNLS OF CONSTRUCTION WETTED PARTS 3I&L Ss

MINIMUM AGMA SERVICE FACTOR FOR GEAR REDUCER MINIMUM BEARING LIFE (L-10)

MIXER MODEL NO.

DRNE: HORSEPOWER RPM MFGR
GEAR: RATIO AGMA RATINO OUfPUf RPM MFGR
SHAFT COUPLING: DESCRIBE

MECHANICAL SEAL: DESCRIBE

STUFFING BOX: DESCRIBE

SHAFT: OD' LENGTH FROM MOUNTING FLANGE, INCHES

IMPELLER TYPE OD' NO. BLADES REMOVABLE FROM SHAFT YES q NO q
ADDITIONAL DATA

REKARKS
BD +

SAFETY CLASSIFICATION ^4_
105\OS\10t\^1lly]p??.GtB/WP51/12b333:!!Pm IMPACf LEVEL

P33B-14583



U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fluor Contract 8457
DOE Contract DE-AC06-86RL10838

Rev. 0

ATTACHMENT B
EQUIPMENT MAXIMUM ENVELOPE AND MODEL NUMBER OR EQUAL

01rze193 4:17pm ATTACHMENT B
706\VOL5 ...\sPECS\P33B1458.30 P33B-14583 Page 1 of 1

* Equipment shall be of this model number or equal.



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DE-AC06-86RL10838

SECTION 14584W
COLD FEED AGITATOR
B-595-P-P33B-14584W

APPROVED FOR CONSTRUCTION

REVISION 0
ISSUE DATE a- e2-cT^3

ORIGINATOR:

F.,'Bizjak, anical Engineer fDta

APPROVED BY :

CHECKER:

'e. (S. 45.t-A2i9'-J
C. J. Divona Lead Discipline Engineer

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

WAPA YES X NO
QUALITY LEVEL I X II _
SAFETY CLASS 1_ 2_ 3X 4_

1416- 93
Date

1125/93 4:08pm
106\V0L5_.\SPECS\P33B1458.4W0
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Richland, Washington
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Fluor Contract 8457

Rev. 0

SECTION 14584W
COLD FEED AGITATOR
B-595-P-P33B-14584W

TABLE OF CONTENTS

PART PAGE

PART 1 GENERAL . . . . . . . . . . . . . . . . . . . . . . . . . . . I
1.1 SUMMARY . . . . . . . . . . . . . . . . . . . . . . . . . 1
1.2 REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . 1
1.3 RELATED REQUIREMENTS . . . . . . . . . . . . . . . . . . . . 2

c°1 1.4 DEFINITIONS . . . . . . . . . . . . . . . . . . . . . 3
1.5 SYSTEM DESCRIPTION . . . . . . . . . . . . . . . . . . . . . 3
1.6 SUBMITTALS . . . . . . . . . . 3
1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS . . . . . . . . . . 4

Nr-

-+--
1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS . . . . . . . . . . 4

PART 2 PRODUCTS . . . . . . . . . . . . . . . . . . . 5
2.1 MATERIALS AND EQUIPMENT . . . . . . . . . . . . . . . . . 5
2.2 FABRICATION AND MANUFACTURE . . . . . . . . . . . . . . . . 6
2.3 OPERATING AND DESIGN CONDITIONS . . . . . . . . . . . . . . . 10
2.4 LABELING . . . . . . . . . . . . . . . . . . . 10
2.5 TESTING AND INSPECTION . . . . . . . . . . . . . . . . . . . 10
2.6 PACKAGING . . . . . . . . . . . . . . . . . . . . . . . . . . 11

PART 3 EXECUTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

ATTACHMENTS

ATTACHMENTS TITLE

A AGITATOR DATA SHEET
B EQUIPMENT MAXIMUM ENVELOPE AND MODEL NUMBER

OR EQUAL

+rzsa3 4:oesm
10MV0L5...18VEC51P7781458.4W0 P33 B-14584W- i



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DE-AC06-66RL10838

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

Rev. 0

PART 1 6ENERAL

1.1 SUMMARY

SECTION 14584W
COLD FEED AGITATOR

This specification section covers the design, materials,
fabrication, quality, inspection, testing and delivery
requirements of one agitator for use in non-radioactive slurries
and chemicals. The requirements outlined herein supplement the
agitator data sheet (Attachment A).

1.2 REFERENCES

The publications listed below form a part of this specification
section to the extent referenced. The publications are referred
to in the text by the basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
and/or

AMERICAN GEAR MANUFACTURERS INSTITUTE (AGMA)

ANSI/AGMA 6000 1988 (Rev. A) Specification for
Measurement of Linear Vibration on Gear
Units

ANSI/AGMA 6010 1988 Standard for Spur, Helical,
Herringbone and Bevel Enclosed Drives

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
and/or

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ANSI/ASME B16.5 1988 Pipe Flanges and Flanged Fittings

ANSI/ASME B46.1 1985 Surface Texture (Surface Roughness,
Waviness, and Lay)

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A182/A182M 1991 Standard Specification for Forged or
Rolled Alloy-Steel Pipe Flanges, Forged
Fittings, and Valves and Parts for High-
Temperature Service

ASTM A240 1991 (Rev. A) Standard Specification for
Heat-Resisting Chromium and Chromium-
Nickel Stainless Steel Plate, Sheet, and
Strip for Pressure Vessels

1r25/B9 4:06pm
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ASTM A312/A312M 1991 ( Rev. B) Standard Specification for
Seamless and Welded Austenitic Stainless
Steel Pipe

ASTM A479/A479M 1991 ( Rev. A) Standard Specification for
Stainless and Heat-Resisting Steel Bars
and Shapes for Use in Boilers and Other
Pressure Vessels

ASTM A744/A744M 1991 Standard Specification for Castings,
Iron-Chromium Nickel, Corrosion Resistant,
for Severe Service

..^

ANTI-FRICTION BEARING MANUFACTURERS ASSOCIATION ( AFBMA)
.,,.^

AFBMA 9 1990 Load Ratings and Fatigue Life for
^ Ball Bearings

AFBMA 11 1990 Load Ratings and Fatigue Life for
Roller Bearings

OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA)

OSHA Standard 1978 Guards for Rotating Equipment
Instruction 1-12.14

STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC SP-6 1989 Surface Preparation Specification
No. 6, Commercial Blast Cleaning

SSPC SP-10

1.3 RELATED REQUIREMENTS

1989 Surface Preparation Specification
No. 10, Near-White Blast Cleaning

Specification Section 01730

Specification Section 05066

Operation and Maintenance Data

Welding Specialty Equipment

Specification Section 13252 Precaution for the Fabrication,
Handling and Storage of Stainless
Steel and Nickel Alloys

Specification Section 15196 Identification and Tagging Methods
for Mechanical Equipment

Specification Section 16150 Motors - Induction for General
Service

1rzs aa r.aeM
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1.4 DEFINITIONS

CMTR - Certified Material Test Report
FAT - Factory Acceptance Test
NDE - Nondestructive Examination
PT - Liquid Penetrant Examination
RPM - Revolutions per Minute
TEFC - Totally Enclosed Fan Cooled

1.5 SYSTEM DESCRIPTION

(Not Used)

1.6 SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

1.6.1 Assembly and outline drawings of the equipment shall be submitted
for Buyer approval. The following information shall be included
on or submitted with the drawings:

A. Two views of the agitator assembly (plan and elevation).

B. Cross-section of drive assembly. Cross-section shall show
shaft diameter and bearing spans.

C. Stuffing box assembly.

D. Complete specification, designation and Certified Material
Test Reports (CMTRs) of all materials.

E. Weight of agitator assembly. This weight shall include the
driver, mounting plate and lifting assembly weights. All
loads (torque, bending moments) imposed on the vessel nozzle
shall be shown. Weights of separate removable parts shall
be shown if agitator cannot be removed as a complete
assembly. Weights of agitator assembly components (electric
motor, reduction gear box and agitator shaft and impeller)
shall be shown on the drawings.

F. Dimensions. These shall include height, width, maintenance
space required, service connection locations, mounting
details, mounting flange details, lifting assemblies and
other pertinent dimensions with reference to the datum plane
(bottom of mounting plate).

G. Buyer purchase order and item numbers.

H. Bill of materials.

1rzsW 4:oepm
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1.6.2 Instructions for operation, maintenance and storage shall be
submitted for Buyer review. These instructions shall incorporate
theory of operation, operational adjustments, troubleshooting,
instructions for assembly and disassembly and complete parts list
with part numbers. Site storage instructions shall include
requirements for handling, and short-term and long-term storage.
Data shall be submitted in accordance with Specification Section
01730. Complete installation manuals shall also be submitted.

1.6.3 A list of recommended spare parts for one (1) year's routine
operation shall be supplied. The spare parts list shall include
sufficient data to permit procurement of standard parts from the
original manufacturer or any sub-supplier. Seller shall provide a
sectional view of the identified parts.;_.

1.6.4 Completed agitator data sheet (Attachment A). Electric motor data
'•! sheet (Attachment A) of Specification Section 16150 shall be

completed and submitted.

1.6.5 Design Calculations

An engineering design analysis shall be provided. The analysis
shall contain supporting calculations used to establish horsepower
requirements, shaft sizes, bearing loads, nozzle loads, opera-
tional characteristics and technical descriptions. Calculations
shall be complete and in sufficient detail to permit second party
review. Seller shall establish and guarantee the forces and
moments on the agitator nozzle. Lifting eye calculations shall be
included.

Seller calculations shall show that the agitator will provide
uniform mixing even when reduced to 95% of the impeller area by
erosion from the mixed liquid.

1.6.6 Certified Factory Acceptance Test (FAT) procedures, inspection and
quality assurance control plan in accordance with Paragraph 2.5.

1.6.7 Certified performance FAT results prior to shipment in accordance
with Paragraph 2.5.

1.6.8 Lubrication requirements in accordance with Paragraph 2.2.4.

1.7 CLASSIFICATION OF SYSTENS AND CONPONENTS

(Not Used)

1.8 PROJECT OR SITE ENVIROlMENTAL CONDITIONS

1.8.1 Climatic and Geographic Site Conditions

A. Site Elevation 714 feet above sea level

1rza/93 4:oem
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B. Barometric Pressure 14.3 psia

C. Outside Design Temperature

1) Maximum Design Temperature 110°F

2) Minimum Design Temperature -20°F

3) Wet Bulb Design Temperature 68°F

1.8.2 Operating Environment

A. Normal Temperature 60°F to 104°F

B. Maximum Temperature 104°F

C. Relative Humidity Not controlled

PART 2 PRODUCTS

2.1 MATERIALS AND EQUIPMENT

2.1.1 Materials

2.1.1.1 All pipe, fittings, plate, bar, castings and forgings shall be in
accordance with ASTM A182/A182M, ASTM A240, ASTM A312/A312M, ASTM
A479/A479M and ASTM A744/A744M as applicable. Wet-end components
and those components likely to be exposed to vapors of chemicals
being handled shall be stainless steel. These include impeller,
shaft, outboard bearing, shaft seal housing and mounting flange
facing. Type of stainless steel to be used for wetted parts shall
be in accordance with Data Sheet P33B-DS-1 (Attachment A).

A. Seller may utilize standard materials of construction
on internal gear reducer, motor, bearing and coupling
components. Exterior surfaces of the above components may
also be Seller's standard materials of construction.

B. All other components shall be Seller's standard materials of
construction.

2.1.1.2 A design envelope and a model number of the agitator is referenced
in Attachment B.

vzsro3 4:08pm
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2.2 FABRICATION AND MANUFACTURE

2.2.1 General Requirements

2.2.1.1 The agitator shall provide mixing of components shown on Data
Sheet P33B-DS-1 (Attachment A) with respect to class and degree of
agitation.

2.2.1.2 The equipment shall be designed for mounting on the type of vessel
as stated on Data Sheet P33B-DS-1 (Attachment A).

2.2.1.3 The equipment shall have a design life of not less than 20 years
at the specified conditions. This requirement excludes expendable
items such as impellers, bearings, seals and gaskets.

2.2.1.4 The agitator will be used for chemical agitation in a nuclear
waste processing facility. The agitator shall not, however, be
exposed to radiation.

2.2.1.5 The agitator shall be Seller's standard low-risk design, modified
as required to be in accordance with this specification section.

2.2.1.6 The equipment shall be of proven design with a minimum of two
years of successful operation in equal or more severe design and
operating conditions as outlined in the agitator specification
section.

2.2.1.7 Seller shall follow the requirements of Specification Section
13252 both prior to and after welding to minimize contamination of
stainless steel.

2.2.2 Technical Requirements

2.2.2.1 Bearings shall be of the sealed anti-friction type. They shall be
in accordance either with AFBMA 9 or AFBMA 11. Bearing L-10 life
shall be not less than 100,000 hours. Agitator shall be designed
for start-up torques at least double the expected running torques.
Bearings shall be fitted with zerk fittings and purge ports.

2.2.2.2 The agitator shall be single speed, top entering and flange
mounted on a closed tank. The agitator shall be provided
with stuffing box and non-lubricated packing as required on Data
Sheet P33B-DS-1 (Attachment A). Direction of agitator shaft
rotation shall be clockwise looking downward.

2.2.2.3 A service factor of not less than 1.5 shall be used in accordance
with ANSI/AGMA 6010, Appendix A, Table A-3, unless otherwise
specified on Data Sheet P33B-DS-1 (Attachment A). A "Uniform"
load classification shall be used. A gear drive shall be either
helical or herringbone type in accordance with ANSI/AGMA 6010.
AGMA gear quality class shall be 10 or better. Mechanical rating

trlsW 4:aePm
106\VOL5...15PECSlP9381458.4W0 P33B-14584W-6



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DE-AC06-86RL10838

FLUOR DANIEL. INC.
Advanced Technology Division

Fluor Contract 8457

Rev. 0

shall be not less than 1.5 times the nameplate motor horsepower.
Thermal horsepower shall be not less than nameplate motor
horsepower. The mixer blade tip speed shall not exceed 800
ft/min. Said mixer blade shall be sized to provide uniform mixing
when eroded to 95% of its initial area.

2.2.2.4 A shaft shall be sized to withstand forces resulting from starting
at maximum tank level and operating in empty tank. Impeller
thrust in the fluid shall be downward and shaft thrust shall be
upward. Bottom steady bearings shall not be provided. The
agitator shaft may be hollow. The shaft's calculated maximum
combined shear stress shall be less than 20% of the construction
material's tensile yield strength. Shafts shall be straight to
within 0.003 in/ft.

2.2.2.5 The first critical speed shall be not less than 135 percent of the
maximum operating speed.

2.2.2.6 All assembly joints shall include alignment or centering fits
as required to ensure accurate reassembly of all parts. Shaft and
impeller assembly shall be bolted. The assembly shall be secured
to prevent impeller blade unbolting. The impeller shaft assembly
shall be statically balanced as follows:

A. Impeller shaft speed up to 125 rpm inclusive to 0.5 ounce-
inch per pound of rotating weight.

B. Impeller shaft speed from 125-350 rpm to 0.25 ounce-inch per
pound of rotating weight.

2.2.2.7 The vibration limits shall be in accordance with ANSI/AGMA 6000.

2.2.2.8 Pressure-containing components shall be suitable for the design
pressure and temperature of the mixing vessel. This requirement
includes mounting flanges. Flanges shall be in accordance with
ANSI/ASME B16.5. Flange size and rating shall be as specified on
Data Sheet P33B-DS-1 (Attachment A). The mounting flange facing
shall have a surface finish of 125 RMS in accordance with
ANSI/ASME 846.1.

2.2.2.9 Seller shall provide a flexible, forged steel coupling between the
power drive and the agitator gear drive. Motor to reducer input
coupling shall have a service factor of not less than 2.0 based on
motor capacity. Inside tank coupling is required for removal of
shaft assembl when specified on Data Sheet P33B-DS-1
(Attachment A^. Coupling materials shall be compatible with shaft
materials.

2.2.2.10 Couplings shall be keyed in both shafts. The coupling design
shall allow removal of the hub without the need for heating. All
exposed rotating parts shall be provided with heavy-duty guards in

1/15/93 4:OBpm
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accordance with OSHA Standard Instruction 1-12.14. Guards shall
be removable.

2.2.2.11 The agitator design shall include provisions for ensuring that
drive and agitator components are aligned during assembly.

2.2.2.12 The design shall be such that bearings, seals, driver and gear
units may be replaced without dismantling other major parts. It
shall also be possible to replace these parts without emptying or
depressuring the vessel.

2.2.3 Shaft Seal

The shaft seal type shall be as specified on Data Sheet P33B-DS-1
(Attachment A). Seal parts shall be inert both to the fluids
being mixed and to any lubricant used. Nonmetallic components are
included in this requirement. The use of any pressurized external
lubrication system shall not be acceptable.

2.2.3.1 Stuffing boxes shall include the following minimum design
characteristics:

A. They shall be an integral part of the cover.

B. Seal cage design shall allow easy removal.

C. They shall have not less than 3 rings of packing plus the
seal cage.

D. The design shall allow space to permit packing replacement
without removing or dismantling any part other than the
gland and seal cage.

2.2.4 Lubrication Requirements

Seller shall submit the lubrication requirements for the agitator
on Seller's lubrication data sheet. Lubricants shall be recommen-
ded by Seller. Lubricants shall be able to be drained and
replenished. A synthetic gear lubricant is preferred.

2.2.5 Electric Motor

2.2.5.1 Seller shall provide the agitator with a totally-enclosed fan-
cooled (TEFC) chemical-type motor in accordance with Specification
Section 16150. Seller shall complete electric motor data sheet
from Specification Section 16150 (Attachment A). Drive motor
shall be vertical.

2.2.5.2 The motor thrust bearing shall have a minimum rating of 120
percent of the maximum axial thrust load that can be transmitted
to the bearing.

1/25/83 4:08pm
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2.2.5.3 The motor shall be single-speed. It is intended that the motor be
the weakest link in a high-torque event and that the shaft,
impeller blades, etc. do not fail in any such event.

2.2.5.4 The motor shall be suitable for continuous duty.

2.2.6 Welding

Welding (if required) shall be in accordance with Specification
Section 05066.

^- 2.2.7 Painting
aT

^77?` 2.2.7.1 Stainless steel and nickel-based alloy construction materials
shall not be painted. All carbon steel exposed surfaces shall be
shop-primed and finish-painted in accordance with Seller's
standards.

Cr, 2.2.7.2 All machinery and equipment shall have a clean and finished
appearance when delivered to Buyer. Prior to painting all
surfaces shall be free of dirt, rust, grease, weld spatter, loose
mill scale or other deleterious substances. Surfaces to be
painted shall be cleaned in accordance either with SSPC SP-6 or
SSPC SP-10 in accordance with Seller's surface preparation
procedure. The paint type and quality shall be Seller's standard.
It shall be applied in accordance with the paint manufacturer's
recommended procedures. Colors will be advised by Buyer.

2.2.8 Noise

The noise level shall not exceed 85 dBA at 3 feet periphery around
the agitator mounting flange.

2.2.9 Performance

Seller shall guarantee that the agitator is in accordance with all
specified operating conditions and is a satisfactory application
in all respects to the conditions described both in this
specification section and Data Sheet P33B-DS-1 (Attachment A).

2.2.10 Lifting Eyes

2.2.10.1 Lifting eyes shall be furnished for crane handling. These
shall be positioned to give maximum balance with an even weight
distribution to minimize handling hazards. Each lifting eye shall
be designed to carry twice the lifting load. Agitator lifting
assemblies shall be designed and fabricated with two lifting eyes.

125/9J I:08pm
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2.3 OPERATING AND DESIGN CONDITIONS

2.3.1 Operating Conditions

2.3.1.1 Refer to Data Sheet P33B-DS-1 (Attachment A) for operating
conditions.

2.3.2 Design Conditions

The agitator shall be designed to operate in a process tank under
design conditions stated in Data Sheet P33B-DS-1 (Attachment A).

2.4 LABELING

Labeling shall be in accordance with Specification Section 15196.
This shall be in addition to the manufacturer's identification
plate. The nameplate shall be stamped or embossed with not less
than the following information:

Purchase order number
Equipment number
Manufacturer's model number
Rated horsepower
Impeller diameter
Impeller RPM
Materials of construction of wetted parts

The nameplate shall be completely visible after assembly of the
equipment.

2.5 TESTING AND INSPECTION

2.5.1 General

2.5.1.1 Seller shall supply Buyer with all certified test data whether
witnessed or not. Agitator shall not be shipped until Buyer
has reviewed test data. All equipment shall be completely shop-
assembled. Locating dimensions of mounting bolt holes shall be
verified.

A. The agitator shall be no-load tested for 15 minutes or until
oil temperatures have stabilized. The agitator shall then
be tested complete with agitator shaft in accordance with
test procedure to be submitted for Buyer approval. The test
medium shall be water.

B. Seller shall provide test procedures that demonstrate the
performance characteristics of the agitator (i.e.,
efficiency, mixing characteristics, horsepower needed,
maximum volume capability for mixing designated liquid or

1/25/93 4:08pm
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slurry as specified in Data Sheet P33B-DS-1 (Attachment A).
Test procedures shall be approved by Buyer before use.

C. Seller shall provide certified results and reports for all
FATs performed.

D. Vibration tests of complete assembly shall be performed in
accordance with ANSI/AGMA 6000.

2.5.1.2 Seller shall furnish copies of their inspection and quality
control plan to Buyer.

2.5.1.3 Materials and workmanship shall be subject to inspection by Buyer.
Inspection shall take place in Seller's shop.

2.5.1.4 At minimum the Buyer's inspector shall check equipment components,
tagging, critical installation dimensions, connection sizes,
connection locations and quality of workmanship against certified
drawings, data and purchase order documents.

2.5.1.5 Preparation for shipment shall be subject to inspection.

2.5.2 Nondestructive Examination - General

2.5.2.1 Nondestructive Examination (NDE) acceptance criteria of welds
shall be in accordance both with Specification Section 05066 and
this specification section.

2.5.2.2 All welds shall be 100% radiographically examined. Where it is
not physically possible to perform radiographic examination, welds
shall be examined by liquid penetrant examination (PT). Where it
is not physically possible to radiograph lifting eye welds, 100%
of the root and final weld passes shall be PT examined.

2.5.3 Final Dimensional Checks

After fabrication and testing Seller shall verify measurements by
means of as-built dimension drawings. The procedure selected for
final dimensional check shall be submitted for Buyer approval.
Buyer may witness Seller's dimensional verification measurements
at Buyer's option. Seller shall provide proof that the agitator
and agitator appurtenances are dimensionally correct within the
specified tolerances in accordance with this specification
section.

2.6 PACKAGING

Preparation for shipment and packing may conform to the Seller's
standards. At minimum, the packaging shall provide protection
against corrosion and damage from normal handling and storage.
Minimum preparation shall include the requirements listed below.

1rzsM .:oevm
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A. Machined surfaces, threads, bearings and bearing housings
shall be protected during shipment by application of grease
or other suitable rust-inhibiting compound.

B. Threaded connections and tapped holes shall be capped or
plugged. Compatible materials shall be used to prevent
thread damage.

C. The agitator motor shall be fully protected against moisture
penetration to the electrical compartments and winding.

D. Mechanical seals and other sealing devices shall be
installed for shipment.

E. Bracing, supports and rigging connections shall be provided
to prevent damage during shipment, lifting and unloading.
Lifting points shall be clearly marked.

F. Separate or loose parts shall be completely boxed and
attached to the main item to be shipped as a unit. All
shipping boxes shall be identified by the Seller's order
number, equipment number and equipment description.

PART 3 EXECUTION

(Not Used)

END OF SECTION

125/R71:08pm
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SHEETNO, REV
FLUOR DANIEL NO. REVISION^ Px3e-OSi o

DATE coNTRACT
DATA SHEET

I0643_0

e45734

U.S. Department of Energy TAG NO
Hanford Waste Vitrification Plant AQ.500-002
Richland, Washin on SPECIFICATIONSECTNO
DOE Contract DE^AC06-86RL10838

.

t4setwe^

AGIIATOR OHIGBV CHKD APPRO

M. FaMnn RBIM

SERVICE

NO. UNITS ONE TYPE: PORfABLE SIDE ENfERING TOP ENfERING x BTM ENR:PoNG

MATERIALS TO BE MIXED ® DDwnuae O
COMPONENT OUANTITY-LBS VISCOSRY-Cp SPGRAVfTY F PSIG

GtwsS FFUr 26,660 2.5 77

FOWNICACID 274 1.4P 77

WATER 17,970 1.0 77

FINAL MIX 44,904 11 1.55

CLASS OF AGITATION: BLEND 0 DISSOLVE DISPENSE GAS ^ SUSPEND SOLIDS ® HEAT EXCHANGE 0 EMULSIFY ^

OTHER FOAMING YES 0 NO

DEGREE OF AGITATION: MILD E3 MEDIUM VIOLENT 0

TOO MUCH AGITATION WILL GUSE EJ(CESSIVE WEAR

TOO LITTLE AGITATION WILL AU-OW ERI! TO SETTLE OUT

IF BATCH. LARGEST OR LEVEL BATCH IS 3BDD (;ALI-ONS SMALLEST BMGIU/ rvue

MIXER SHALL BE DESIGNED TO PROI/I a MIJV MI/EpRY/ryTp TNF BA JI N M.NT IN MINUTES

MIXER WILL ® WILL NOT 0 BE OPERATED WHILE FILLING OR DRAWING OFF

VESSEL: OPEN TOP 0 CLOSED TOP ® HORIZ O VERTICAL ® API TANK O
SIZE: /N I.D.' X 6= 6' STRAIGHT SIDE OR LENGTH

BOTTOM TYPE: FLAT 1:3 FLANGED AND DISHED ® 2:1 SEMI-ELLIPTICAL 1:3 CONE ^

TOP TYPE: FLAT ^ FLANGED AND DISHED ® 2:1 SEMI-ELLIPTICAL M
MIXER MOUNTING FLANGE: SIZE RATING ANSI 150 / RF

LOCATION AGITATOR MOUNTING FLANGE TOP

DESIGN PRESSURE + 8 11110/4-0 PSIG DESIGN TEMPERATURE 1N °F

BAFFLES: NO 4 WIDTH IN LENGTH IN VERTICAL ® HORIZONTAL ^

MIXER: MOTOR DRIVE: AC ® DC ^ EXP PROOF IZI TEFC ® D.P. 0
3 PHASE 60 CYCLE 460 VOLTS

SHAFT SEAL: MECHANICAL 0 PACKING O - S1UPF/NG BOIr

SIZE OPENING FOR IMPELLER INSTALLATION

HEAD ROOM ABOVE VESSEL FOR INSTALLING MIXER 51.

MATERIALS OF CONSTRUCTION WETTED PARTS 316L SS

MINIMUM AGMA SERVICE FACTOR FOR GEAR REDUCER MINIMUM BEARING LIFE (L-10)

DATA BY VENDOR
MIXER MODEL NO.

DRIVE: HORSEPOWER RPM MFGR
GEAR: RATIO AGMA RATING OUTPUT RPM MFGR
SHAFT COUPLING: DESCRIBE

MECHANICAL SEAL: DESCRIBE

STUFFING BOX: DESCRIBE

SHAFT: OD' LENGTH FROM MOUNTING FLANGE, INCHES

IMPELLER TYPE OD" NO. BLADES REMOVABLE FROM SHAFT YES q NO q
ADDITIONAL DATA

REMARKS
FRlIl8 - 80 TO + 200 MESH STD DISTRIBUDON
SLURRY IS PREPARED IN ANOTHER TANK (ME PSM!) d THANSFF.RqED 70 PFSFT
SELLERTl7PliOVIDEIN'TANKOOl1PUNl^' SAFETVCLASSIFICATION _iL
1p5\OS\101\Y04W5T2O10.001/WP51-01250.1 IMPACT LEVEL

P33B-14584W



U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fluor Contract 8457
DOE Contract DE-AC06-86RL70838

Rev. 0

ATTACHMENT B

EQUIPMENT MAXIMUN ENVELOPE AND MODEL NUMBER OR EQUAL
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SECTION 15139
AIR DRIVEN DIAPHRAGM PUMPS

PART 1 GENERAL

1.1 SUMMARY

This specification section covers the technical requirements for
the design, fabrication, inspection and testing of air-driven
diaphragm pumps. These pumps will be used in glass frit slurry
service.

1.2 REFERENCES

The publications listed below form a part of this specification
section to the extent referenced. The publications are referred
to in the text by the basic designation only.

AMERICAN SOCIETY FOR TEST AND MATERIALS (ASTM)

ASTM A217/A217M 1988 Standard Specification for Steel
Castings, Martensitic Stainless and Alloy
for Pressure-Containing Parts, Suitable
for High Temperature Service

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
Boiler and Pressure Vessel Code

ASME Section VIII, 1989 Rules for Construction of Pressure
Division I Vessels

HYDRAULIC INSTITUTE (HI)

HI 1983 Standards for Centrifugal, Rotary and
Reciprocating Pumps, 14th Edition

INSTRUMENT SOCIETY OF AMERICA (ISA)

ISA S20 1981 Specification Forms for Process
Measurement and Control Instruments,
Primary Elements and Control Valves

STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC SP-6 1989 Surface Preparation Specification
No. 6, Commercial Blast Cleaning

1.3 RELATED REQUIREMENTS

Specification Section 01730 Operation and Maintenance Data

1/25/93 3:57pm
108\VOL5...\SPECS\P33B1513.90 P33B-15139-1
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Specification Section 15196

1.4 DEFINITIONS

Identification and Tagging Methods
for Mechanical Equipment

CMTR - Certified Material Test Report

FAT - Factory Acceptance Test

Flow Repeatability - Describes the reproducibility of pump flow
rate under a given set of conditions when

11^0 capacity setting is varied and then returned
to the set point being tested. Expressed as
a percent of rated capacity.

;-^ Turndown Ratio - The ratio of rated capacity to minimum
capacity that can be obtained while

`^:;
maintaining a specified repetitive accuracy...; ._

1.5 SYSTEM DESCRIPTION

(Not Used)

1.6 SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

1.6.1 Certified Material Test Reports (CMTRs) for the air driven
diaphragm pumps. These CMTRs shall be in accordance with the
requirements both of this specification section and Data Sheets
P33B-DS-1, DS-2, DS-3 and DS-4 (Attachment A).

1.6.2 Outline drawing shall be submitted for Buyer approval. This
drawing shall indicate dimensions, weights, anchor bolts and base
plate details.

1.6.3 A list of reconmended spare parts for one (1) year's routine
operation shall be supplied. The spare parts list shall include
sufficient data to permit procurement either from original
manufacturer or any subsupplier.

1.6.4 Operation and maintenance manuals shall be provided in accordance
with Specification Section 01730. Complete installation manuals
shall also be submitted.

1.6.5 Factory Acceptance Test (FAT) reports shall be submitted for Buyer
approval in accordance with Paragraph 2.4.

1r25ry3 3:57pm
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1.6.6 Design Calculations

A mechanical design analysis shall be supplied. This analysis
shall include supporting calculations used to establish operating
characteristics in accordance with Data Sheets P33B-DS-1, DS-2,
DS-3 and DS-4 (Attachment A). These calculations shall be
complete and in sufficient detail to permit second-party review.

1.6.7 Data Sheets

A. Seller shall submit complete data sheets for the furnished
equipment. These data sheets shall reflect the design
parameters in Data Sheets P33B-DS-1, DS-2, DS-3 and DS-4

_^7 (Attachment A).

C= B. Seller shall submit complete instrumentation data sheets.
ISA S20 specification forms for process measurement and
control instruments, primary elements and control valves
shall be submitted.^-,

1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS

1.8

1.8.1

1.8.2

(Not Used)

PROJECT OR SITE ENVIRONMENTAL CONDITIONS

Climatic and Geographic Site Conditions

A. Site Elevation 714 feet above sea level

B. Barometric Pressure 14.3 psia

C. Outside Design Temperature

1) Maximum Design Temperature 110°F

2) Minimum Design Temperature -20°F

3) Wet Bulb Design Temperature 68°F

Operating Environment

A. Normal Temperature

B. Maximum Temperature

C. Relative Humidity

600 to 104°F

104°F

Not controlled

1n5= 3:57Pm
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PART 2 PRODUCTS

2.1 MATERIALS AND EQUIPMENT

2.1.1 Description

2.1.1.1 Work covered by this specification section includes (but is not
limited to) design, materials, fabrication, test and delivery of:

A. Pneumatically-actuated diaphragm slurry pumps.

B. Baseplates.

C. Pulsation dampeners.

D. Exhaust mufflers.

E. Integral air distribution valves.

F. A combination filter, lubricator and regulator.

2.1.1.2 This specification section does not cover:

A. Unloading and storage at jobsite.

B. Foundation and anchor bolts.

C. Installation labor.

D. Piping, valves and fittings external to the equipment that
are not specifically identified in this specification
section.

2.1.2 The equipment listed in Paragraph 2.1.1.1 shall be suitable for
the conditions of service stated in Data Sheets P33B-DS-1, DS-2,
DS-3 and DS-4 (Attachment A). This equipment shall be designed
and constructed (except for expendable materials such as gaskets,
diaphragms and check valves) for a service life of not less than
20 years.

2.1.3 The equipment listed in Paragraph 2.1.1.1 shall be designed to
facilitate rapid, economical maintenance. Gaskets, diaphragms and
valves shall be easily serviceable. Major parts shall be designed
and fabricated to ensure accurate alignment when reassembled.

2.1.4 The controlled-volume air driven diaphragm pump shall be designed
to allow access for adjustment and/or replacement of the
following:

A. Air distribution valve.

1r25IB3 3:57pm
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B. Air distribution valve seals and gaskets.

C. Check valves.

D. Check valve seats.

E. Diaphragm.

2.1.5 The controlled-volume air driven diaphragm pump furnished in
accordance both with this specification section and HI
requirements shall be capable of continuous operation throughout
the range of the pump's capacity. The pump shall be of the
diaphragm type, automatically controlled by an outside electrical
signal. The diaphragm shall be actuated by a mechanically-coupled
push rod. The diaphragm isolates the push rod from the process
fluid. A built-in relief valve shall be included to relieve the
pump's full capacity. This relief valve shall be set at 20
percent above the maximum operating discharge pressure. Guided,
controlled-travel, double-ball check valves shall be included on
both suction and discharge. Valves shall have renewable seats of
either the screwed-in or shouldered type. Oil lubrication shall
be performed either by splash or force-feed system. System shall
incorporate self-actuated pressure regulator with an adjustable
set point and capacity based on 10 percent offset or drop factor.
The pump shall be provided with a manual local stroke adjustment.
This is in addition to the remote volume adjuster.

2.1.6 The air driven diaphragm pump shall be furnished with an automatic
volume control. The volume/capacity control shall be continuously
variable from no flow to maximum capacity condition. Repetitive
accuracy of all the volume adjustments shall be not less than 98
percent between the range of 10 to 100 percent of the specified
pump capacity.

2.1.7 The pump flow rate shall be adjustable over the specified turndown
ratio while pump is running.

2.1.8 Rated capacity shall be not less than 110 percent of the maximum
capacity specified in Data Sheets DS-1, DS-2, DS-3 and DS-4
(Attachment A).

2.1.9 Flow repeatability shall be within ±3% over the specified
turndown ratio.

2.1.10 Diaphragm material shall be compatible with the fluid it contacts
at temperatures specified in accordance with Data Sheets DS-1,
DS-2, DS-3 and DS-4 (Attachment A). This material shall be of
sufficient thickness and density to prevent permeation.

Diaphragm shall be Viton or equal material for the service
required.

125/83 3:57pm
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2.1.11 The air driven diaphragm pump shall be equipped with pulsation
dampeners. These pulsation dampeners shall be of the diaphragm
type. They shall be equipped with the means for recharging with
air.

A. The pulsation dampener diaphragms shall be designed to
withstand a differential pressure not less than 10 percent
greater than the maximum discharge pressure of the pump for
which they are supplied.

B. Materials used for pulsation dampeners shall be as corrosion
and erosion resistant as the pump for which they are
supplied.

2.1.12 The air driven diaphragm pump shall be equipped with an air
exhaust muffler. This muffler shall be sized to limit equipment
noise at the rated flow and pressure specified on Data Sheets
DS-1, DS-2, DS-3 and DS-4 (Attachment A). Noise level shall not
exceed 85 dB at 3 feet peripheral around the pump.

2.2 FABRICATION AND MANUFACTURE

2.2.1 Material for the air driven diaphragm pump casing shall be
stainless steel in accordance with ASTM A217/A217M. Castings
shall be sound. No shrink, blow holes, scale, blister and other
defects shall be permitted. Surfaces shall be cleaned by
manufacturer's standard methods. All casting burrs shall be filed
or ground flush with the casting surface. The use of plastic or
cement compounds to repair leaks and defects in pressure casings
shall not be permitted.

Design stress, temperature restrictions and physical properties
for the pump material shall be in accordance with the limitations
for similar materials in ASME Section VIII, Division 1. Pressure-
containing parts shall be built in accordance with ASME Section
VIII, Division 1. Code stamp and data report forms are not
required.

2.2.2 The baseplate shall be equipped with four (4) holes and shall be
316L S.S. These holes shall be 1/2 inch in diameter. They shall
be used to acconmodate four (4) 5/16-inch bolts. The bolts shall
be of 316L S.S.

2.2.3 Inlet and outlet connections shall be in accordance with Data
Sheets P33B-DS-1, DS-2, DS-3 and DS-4 (Attachment A).

2.2.4 The maximum available envelope for the air driven diaphragm pumps
and the model numbers or equal are shown in Attachment B.

1/25193 3:57pm
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2.3 COATINGS

Each piece of equipment shall be thoroughly cleaned of all foreign
material, including rust, after all fabrication procedures are
completed. Cleaning shall be in accordance with SSPC SP-6.
Manufacturer's standard prime and finish paint or coatings shall
be applied. Stainless steel, nickel, brass, copper, monel,
aluminum, hastelloy, lead, galvanized steel, plastics, elastomers
and glass surfaces shall not be painted unless specified
otherwise.

2.4 TESTING

2.4.1 Factory Acceptance Tests (FATs)

Factory acceptance tests (FATs) shall be performed in accordance
with HI requirements. Buyer shall be notified in advance of all
testing. Buyer reserves the right to witness all tests (FATs).

2.4.2 Test procedures for hydrostatic testing, production testing and
calibration testing with inspection shall be in accordance with HI
test standards. These procedures shall be submitted for Buyer
approval.

2.4.3 FAT reports shall be submitted for Buyer approval.

2.5 LABELING

Labeling shall be in accordance with Specification Section 15196,
Paragraph 2.2.2, Type 6. Such labeling shall be in addition to
the manufacturer's identification plate.

2.6 PACKAGING

2.6.1 Preparation for shipment and packing shall be in accordance with
Seller's standards. At minimum, packaging shall provide
protection against corrosion and damage during normal handling,
shipping and storage. Minimum preparation shall include the
requirements listed below.

2.6.2 Machined surfaces, threads, bearings and bearing housings shall be
protected during shipment by application of grease or other
suitable rust-inhibiting compound.

2.6.3 Flanged openings shall be covered with wood or plastic protectors.
Protectors shall be installed with a minimum of four (4) full
diameter bolts and nuts of compatible material with the flange.

2.6.4 Threaded connections and tapped holes shall be capped or plugged
to prevent thread damage. Compatible materials shall be used.

1125/93 3:57pm
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2.6.5 Pump Unit Assemblies shall be shipped fully assembled on
baseplate.

2.6.6 Controller shall be shipped separately. It shall be field wired
to the pump assembly from the remote location.

2.6.7 Bracing, supports and rigging connections shall be provided to
prevent damage during shipment, loading and unloading.

2.6.8 Separate or loose parts shall be completely boxed and attached to
the main item to be shipped as a unit.

PART 3 EXECUTION

(Not Used)

END OF SECTION

1r15/B3 3:57pm
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ATTACHMENT A
SHEET ^FLUOR DANIEL NO, REVISpN ^^^ o
DATE CANTR4cr

DATA SHEET W20-M 045734
rAG No.

U.S. De anment of Energy
P

^=
Waste Vitrification PlantHanford SPECIFICATION SECT NO.

Richland, Washin^[on 15130
DOE Contract DE=AC06-86RL10838 FORCUEHfUSE

AIR DRIVEN DIAPHRAGM PUMPS OWG BY CH('D APPR'D

Al. Feklon ftlMA1

ALL REMS ffiVil COMPSY WITH SB6ML BP6G1F7GTIDN BlffB: /IRtb- 1SIi

SERVICE /ROfESSIRASLIA9I ARDRNEN I PUMPiNT9MIH

FEED PlIP PUMP TAG NO. /X41110009 CASING 0I01L S.S.

PUMPMFR. FROf'RSRfISUNY IMPELLER

SI2EaTYPE lM PMW INTERNALPARIS tld. SS

NO STAGES MOTOR TAG NO. MN NO. PUMPS REO /

SERIAL NO. MOTOR PROVIDED BY AW NO. TURBINE DRIVEN

UDUID DA6MT11413 00IdRDF6 9fECONDITqF6

NAME ODKtlASS FNIN CAPACT'(US.GPM): TEMP.rF7: MAX IN MIN. 00

f.Bi/VMICACO NORMAL 10 RATED RELHUMID.(1y: MAIL MIN

PUMPING TEMPERATURE PFl: DISCHARGE PRESSURE ( PSIG): ]67 ALTITUDE ( FEET):

NORMAL 1! MAX. 1W MIN. SUCTION PRESSURE (PSIG): ® INDOOR ® HEATED 0 ROOF

SPECIFIC GRAVRY ® n f.SO MA%. 0 RATED 4 0 INDOOR 0 HEATED Q ROOF

VAPOR PRESS ( PSI/y: 15 DIFFERENTIAL PRESSURE (PSI): iS AREA ClA9SIFICATION: 3

VISCOSITY (CP) . ® n F. 11 DIFFERENTIAL HEAD (F'EEf) 54 OTHER:

CORFpSION/EROSION CAUSED By. NPSH AVAILABLE (FEET): 10 REMARKS: /UIRANABYABLfAT

Fd11CAC4YS1A5SMI HYDRAULICPOWER(HP): LO 100/6Ri

REMARKS:

P8iC1MBINIf (TO BE CDl{tEIED BY WVIIFAQIIi"

PROPOSAL CURVE ND.-. MINIMUM C0NT111UDUS FLOW (GPM)'. NPSHRI (FEET WATER)'.

SPEED (RPM) . THERMAL- STABLE 3'4 HEAD DROP

EFFICIENCY (96): MAX HEAD RATED IMP. FEET): SUCiION SPECIFIED SPEED:

RATED POWER (SHP), MAX POWER RATED IMP. (BHP).

OOIHIR1Cfq11 (1O BE COlilUMED BY PI/01AH@i MO YAM/F/ICR.i6i

N1D N1

IOIDES SDE iN1Mi Bm FIW7Ri 111119C. CONEaD018 SUE TYPE

SUCTON S APfOF) f/7 /P!(F) DRAIN r M°/(F)

DISCHARGE ? M>fM Aw IPr(FJ VENT fQ IPI(q

CASING MOUNT: q FOOT q BRACIG:T IMPELIER DWAETER (INCHES) PRESSURE GAGE

CENTERUNE q NEARCNfRL q INUNE RATE- MAX MIN. WARMUP

CASING SPUT: q A%ML q RMIAL BAPELLER TYPE: q OPEN q CLOSED SALA14CE

CASINGTYPE. q DIFFUSER q STAGGERED IMPSUCIqN: q SINGLE q DOUBLE PACIONG:

q SINGLE VOLUfE q DIXIBLE VOLUfE IMP MOUNP. q SIWN. BRGS q OVERHUNG MMIUFACiURER

MA%. ALLOWABLE PqESSURE ( PSIG): ROTATqN (Cq1PUNG END): q CW q CCW TYPE

AT OOf 100 BEARING (fYPFJNUMBER): 817EMO. RNGS

ATNOM. PUMP TEMP. RADIAL NN MECHANICALSEAL:

HYDRO TEST PRESSURE (PSIG): 170 TRUST API CLASS CODE

LUBRMwTION TYPE: q AP! 614
COUPLING: MANUFACTURER

q GRNSE q qNG OIL q OIL MIST MANUFACfURER NN MODEL

q FLOOD q FLINGER q PRESSURE TVPEAIOOEL MFR CODE

REMARKS: DRIVER HALFCOUPLING MOUNTED BY: 0 CARfWDGE TYPE REOUIRED

Q PUMP MFR. 0 DRIVER MFR. 0 DRNER MF0. GLAND TYPE/1MTL

GLAND PLATE TAPS REQUIRED FOR:

Q BYPURCHASER q BYMFR.,PURI 0 QUENCH Q FLUSH Q DRAIN 0 VENT

108\VOL5...\SPECS\P3361513.30 P33B - 15139



ATTACHMENT A
6HEEIND. `EVFLUOR DANIEL No

DATE
REV,S ,O+

vsaaosz o
DATE CONTRACT

DATA SHEET 00-29-M 84673+
TAG No.

U.S. Department of Energy pY,sBaow
Hanford Waste Vitrification Plant SPECIFICATION SECT NO.

Richland, Washin on
^

15r^
DOE Contract DE AC06-86RL10838 FOR CUENi USE

AIR DRIVEN DIAPHRAGM PUMPS DwG BY CH cD APPR'D

M. Fddon RMM

ALL REMB auui CorLr WDN GesAL BPECIFIrwTION BNffTa: PW8 -1e1W

SERVICE SAMP3EF1IilPADCE55 AIRDRNEN I R,pMAlgOyg

iM5U.0iN119wi4IO PUMP TAG NO. /A611111,404 CASING ifl S.S.

PUMP MFR. 34W1Eq!•PMIDfR9R;I1 IMPELLER

6IZE s TYPE mumrR® nwD iNr¢RNAL PAFrts N` tt
NO. STAGES MOTOR TAG NO IIyA NO PUMPS RED f

SERIAL NO. MOTOR PROVIDED BY AW NO. TURBINE DRIVEN

LIaIO O'6MTMGODIQfq118 41BEODIQB0F0

NAME. OSfdASSRSfN CAPACT'(U.S.GPM). TEMPI'F): MAX 10/ MIN 00.

fA%FORCACIID NORMAL 7 RATEO REL HUMID. ( 14 ' MAX MIN

PUMPING TEMPERATURE ( 'F): DISCHARGE PRESSURE (PSIG): 5 ALTRUDE (FEET):

NORMAL " MAX IN MIN. SUCTION PRESSURE (PBIC): It INDOOR ® HEATED 0 ROOF

SPECIFIC GRAVITY: ® 7) i. t56 MAX 0 RATED 4 0 INDOOR 0 HEATED 0 ROOF

VAPOR PRESS. )PSIN: O.S DIFFERENTIAL PRESSURE (PSO: Nt !1) AREA CLASSIFICATION' 3

VISCOSITY (CP): ® 77 'F . 11 DIFFERENTIAL HEAD FEEf) JO OTHER:

CORROSION/ERDSIONCAUSEDBY: NPSHAVAILABLE(FEET). 10 REMAFIKS: !Wl/AqAYAIABIEAT

lpBCAC6alA4RR HYDRAUUCPOWER(HP): 0.052 100PSG

REMARKS.

PBfOfUANCE QO BE COqET® BY YNSFIICfISB^

PROPOSAL CURVE NO. MINIMUM CDNi1NUOUS FLOW (GPM). NPSH REQUIRED (FEET WATER):

SPEED (RPM) '. THERMAL_ STABLE 3% HEAD DROP

EFFICIENCY (7y: MAX HEAD RATED IMP (FEET): SUCTION SPECIFIED SPEED.

RATED POWER (BHP): MAX POWER RATED IMP. (BHP):

0016Rl/CfIDN(fOBEWIHFIELIBYPUldMBERAIOYANUFACRy6{

FLUD AR

N027LES Inc B qATNG M.NIIOFB TYPE

6UCTION

_

AR^ f/S ^ DWVN T AVf)F)

DI6CHARGE ARM W AA^FJ VENT 1Q APl0

CASING MOUN1: q FOOT q BRACKET IMPELLER DIAMETER pNCHES) PRESSURE GAGE

CEMERUNE q NEAR CNIR. q INUNE RATE_ MAX MIN._ WARM UP

CASING SPLR: q AXIAL q RADIAL IMPELLER TYPE: q OPEN q CIOBED BALANCE

CASING TYPE: q DIFFUSER q BTAGGERED IMP. SUCRDN: q SINGLE q DOUBLE RAdONG:

q SINGLE VCYUfE q DOUBLE VOLUTE MAP. MOUNf: q BMM. BRGS q OVERHUNG MANUFACTURER

MAX ALLOWABLE PRESSURE (PSIG): RDTATIDN (COUPUNG END): q CW q DCW rPE

AT90F 100 BEAWNG(TYPEMUMBER: }pg/NO,qNGg

AT NOM, PUMP TEMP RADML AW MECHANICAL SEAL:

HYDRD TEST PRESSURE (PSIG): 150 TRUST API CLASS CODE

LUBRICATION TYPE: q API01< ODUPUNG: MANUFACTURER

q GREASE q RING OIL q OIL MIST MANUFACTURER AW MODEL

q FLDOD q FUNGER q PRESSURE TYPE/MOOEL MFR.CODE

REMARKS: DRIVER HALF-COUPUNG MOUNTED BY, Q CARTRIDGE TYPE REQUIRED

Q PUMP MFR. 0 DRMER MFR. Q DRIVER MFR GUND TYPEA/ATL

GLAND PLATE TAPS REQUIRED FOR:

Q BY PUFCHASER q BY MFR/PUFIHASER 0 QUENCH 0 FLUSH 0 DRAIN 0 VENT

100\VOL5...\SPECS\P33B1513.90 P33B - 15139



ATTACHMENT A
SHEET Na `EV

FLUOR DANIEL NO.
DATE

„EV IS DN P3ae osa o
DATE CONTRACT

DATA SHEET 0°'29-8B 845M
TAG NO.

U.S. Department of Energy PX1580-005
Hanford Waste Vitrification Plant SPECIFICATION SECT NO

Richland, Washinqton 15139
DOE Contract DEACO6-86RL10838 FORCUENTUSE

AIR DRIVEN DIAPHRAGM PUMPS DwGBr CHMD APPRD
M. Fddon HMM

ALL rtas awui DaSar WITH uENERAL SPECIFrwnou aHEEW Nme-151ac

SERVICE Ot5;1/SQIIplATaYN!•P AOIDRVEN / qApMATERiNH

PUMP TAG NO. Nf5q005 CASING if01. SS

PUMP MFR. DFSFrRC IIC14.411pNPU/ IMPELLER

SIiE A TVPE INTERNAL PARB J1d. S.S.

NO. STAGES MOTOR TAG NO. IW ND PUMPS REO 1

SERIAL NO. MOTOR PROVIDED BV NM NO. TUf61NE DRNEN

15%m 4BNT003 C01dlb6 g1ECO1dR016

NAME. ILMATSRfrNWAl6i CAPACfTY(U.S.GPM)'. TEMPrFj: MAX MIN.

AMDfOOCACQ oN.4 NORMAL OS RATED REL HUMID. (1y: MAIL MIN

PUMPING TEMPERATURE rFj: DISCHARGE PRESSURE (PSIG): 4l5 ALTITUDE (FEEf)'.

NOAAAL ll MAX. 104 MIN. SUCfION PRESSURE ( PSIG): ® INDOOR ® HEATED 0 ROOF

SPECIFIC GiNVRY: ® n "F. ta MAX 0 RATED J 0 INDOOR Q HEATED 0 ROOF

VAPOR PRESS. (PSU): 05 DIFFERENTIAL PRESSURE ( PSI): 435 AREA CLASSIFICATION: 3

VISCOSITY (CP): ® A 4- 1.1 DIFFERENTIAL HEAD (FEET) fOD OTHER:

CORROSION/EROSIONCAUSEDBV: NPSHAVAIIABLE)FEEn: 22 REMAPo6: IMIIfASAM/40cAT

wmSDAC[NGtA95mlr HvDRAUUCPOWER(HP): as /roP.lrO

REMARKS'. N/-2

P6laWNCE (f0 BE LOIfRETEO BY WIMf#CIV "

PROPOSAL CURVE NO.: MINIMUM CONTINUOUS FLOW (GPM): NPSH REOUIRED (FEET WATER):

SPEED(RPM): THERMAL STABLE 3%HEADDROP

EFFICIENCY (1y: MA%. HEAD RATED IMP (FEET): SUCTION SPECIFIED SPEED:

RATED POWER (BHP): MAX POWER RATED IMP (BHP):

00161RICIp11(f0 SE CQFIEfEO BY q/R<l1NZ61 AND YAMF#C(UB1

FIlm AN

NDIDl;3
82E

MTNG SIZE MTNG MBC.ODISR'Iq16 Sm TYPE

SUCTION 2 /PI)F) frl NPl^F) DRAIN T NPr(i)

DISCHARGE 2 1II PJ yf IIPI (F) VENT 117 IPrM

CASING MOUNT q FOOT q SRAdG:T IMPELLER DIAMETER pNCHES) PRESSURE GAGE

CENTERUNE q NEAR CNTRL q INUNE FATE- MAX'- MN'- WARM UP

CASING SPLR q A%IAL q RADIAL IMPELLER TYPE: q OPEN q CUJSED BALANCE

CASING TYPE'. q DIFFUSER q STAGGEREO IMP. SUCfION'. q SINGLE q DOUBLE PACIONG:

q SINGLE VOLUTE q DOUBLE VOLUTE IAP. MOUNT: q BIWN. BROS q OVERHUNG MANUFACNRER

MAX ALLOWABLE PRESSURE OSICI:
ROTATION (COUPUNG END)'. q OW q DOW TYPE

AT 00'F I00 BEARNG (TVPFJNUMBER): SIgJNO pNGS

AT NOIA. PUMP TEMP RADIAL NN MECHANICAL SEAL;

HYDRO TEST PRESSURE (PSIG): 150 TRUST API CLASS CODE

LUBRICATION TYPE: q API S1A COUPUNG: MANUFACTURER

q GREASE q PoNG OIL q OIL MIST MANUFACTURER MN MODEL

q FLOOD q FUNGER q PRESSURE TYPEftAODEL MFR.CODE

REMARKS: DRNER HALF-COUPUNG MOUNTED BY: 0 CARTRIDGE TYPE REQUIRED

O PUMP MFR. Q DRIVER MFR. 0 DRNER MFR. GLAND TPE/IMTL

GLAND PLATE TAPS REQUIRED FOR:

Q BY PURCHASER q BY MFR./PURCINSER O GUENCH 0 FLUSH 0 DRAIN Q VENT

100\VOL5...\SPECS\P3381513.90 P338 - 15139



ATTACHMENT A

•..^r•

r0
. .

_i

4:Q1

..1,..

FLUOR DANIEL No. REVIS C'N BHEeT "a
r33aoss

RE„
0

DATE CDN.RACT
DATA SHEET 0&2PW 845734

TAG NO .

U.S. Department of Energy pX-5eoo0e
Hanford Waste Vitrification Plant SPECIFICATnoNSECTNO
Richland, Washington 1513e
DOE Contract DE-AC06-86RL10838 FORCUENfUSE

AIR DRIVEN DIAPHRAGM PUMPS owG BY CHKD APPR'D
M.Fddon lYMM

All nas swi DDMrur Will GaewL BPEVxCATnN BHffTS: rae - mIs

SERVK:E SYHEPUi AIRDRIVEN 1

IDECONDIMIMIidiiNfSIl1NYF®TiMIO PUMP TAG NO. Pi000005 CASING JIiSS

PUMP MFR 14pEq.MpmrWlAI/N75y!/p/SIqB' IMPELLER

SIZE & TYPE / GED TNID MlIERYUL WIRB SIQ SS

NO. SIAGES MOTOR TAG NO. SAIE NO. PUMPS REO

SERIAL NO. MOTOR PROVIDED BY BfYM,FICRl6! NO TURBINE DWVEN

UQ1U OPEMTW WNDBIO•6 iBEO0MR1016

NAME'. Oif;iASSF)S/M CAPACITY (U.S. GPI.11: TEMP ('9: MAX. 10, MIN. EO

L5ti/ariC^ NORMAL J RATED REL HUMID. (14: MAX MIN.

PUMPING TEMPERATURE M. DIBCIWi!-E PRESSURE (PSKi): 25 ALTRUDE (FEEf):

NORMAL 1! MAX. 10/ MIN. SUCiION PRESSURE (PBIG): ® INDOOR ® HEATED 0 ROOF

SPECIFIC GRAVRY'. ® 77 'F . 1.015 MAX 0 RATED J 0 INDOOR 0 HEATED 0 ROOF

VAPOR PRESS. (PSIA): 05 DIFFERENi4LL PRESSURE (PBI): ID 03l.1 AREA CUl9SIFK:ATK)N: 3

VISCOSRY (CP): ® n 'F - 1.1 DIFFERENTIAL HEAD (FEET) tl OTHER:

COPiqSqN/EROSION CAUSED BY. NPSH AVAILABLE (FEET): 20 REMARKS: /LWIAqAM{A8(EA7

PancACa,vwssgn HrduULK:POWER(HP): o.a raBPSG

REMARKS:

PERFORMANCE poBECasLETEOBrrAwrACnREI%
PRDPOSAL CURVE NO.: MINIMUM CONTINUOUS FLOW (GPI.t): NPSH REQUIRED (PEET WATEF):

SPEED(RPR. THERMAL_ STABLE 3%HEADDROP

EFFICIENCY ryy: MAX HEAD RATED IMP (FEET): SUCTION SPECIFIED SPEED:

RATED POWER (BH) : MAX. POWER RATED IMP )BHP):

C0161RUCIION (fO BE COWE1® BY WONffiI MO WMR#CR1B1

Ap

N02ZJM am iNT01G BIZE MTNG 1!G COOEL'Iq16 BIZE TYPE

9UCTION f? ATl^ 1? ApfIF) DRAIN P APF(F)

DISCHARGE T ATFIPj J/r APIM VENT 1? AW(F)

CASING MOUNT q FOOT q BRACKET IMPELLER DNMETER QNCHES) PRESSURE GAGE

cENR'.RUNE q NEAR CNTRL q INUNE RATE_ MAX._ MIN._ WARM UP

CAeOKi SPUT: q A%ML q RADWL MPELLER TlPE: q OPEN q CU73ED BALANCE

CASING TYPE: q DIFFUSER q STAGGEED BAP. SUCTqN: q SINGLE q DOUBLE PACKING:

q SINGLE VOLUTE q DOUBLE VOLUfE BAP. MOUNF. q B7VM. BRGS q OVERHUNG MANUFACRIRER

MAX ALLOWABLE PRESSURE )PBIG): ROTATKNJ (COUPUNG ENQ: q CW q CCW TYPE

AT OOS 100 BEARINO (1YPEMUMBEi1: BIZEMD. RINGS

AT NOM. PUMP TEMP RADLAL A1N MECHANICAL SEAL:

HYDRD TEST PRESSURE (PSIG): ISO TRUST API CLASS CODE

LUBRIC.ATKIN TYPE: q API514 ^PUNG' MANUFACTURER

q GREASE q WNG OIL q OIL MIST MANUFACTURER IW MODEL

q FLDOD q FUNGER q PRESSURE TYPEIIAWEL MFR CODE

REMARKS: DRNER H1HF-ODUPUNG MOUNTED BY, 0 CARIWDGE TYPE FEOUIRED

O PUMP MFR. O DqVER MFR 0 DRNER MFR. GLAND TYPE/AIATL

GLAND PLATE TAPS REQUIRED FOR.

Q BY PURCfMSER q BY MFRJPURCIIASER 0 WENCH 0 FLUSH 0 DRAIN 0 VENT
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SECTION 15141
CENTRIFUGAL PUMPS

PART I GENERAL

1.1 SUMMARY

This specification section covers the technical requirements for
the design, fabrication, inspection and testing of centrifugal
pumps.

1.2 REFERENCES

The publications listed below form a part of this specification
section to the extent referenced. The publications are referred
to in the text by the basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI B16.5 1988 Pipe Flanges and Flanged Fittings

AMERICAN PETROLEUM INSTITUTE (API)

API 610 1989 Centrifugal Pumps for General
Refinery Services, 7th Edition

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
Boiler and Pressure Vessel Code

ASME Section VIII, 1989 Rules for Construction of Pressure
Division 1 Vessels

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1 1990 Structural Welding Code Steel, 12th
Edition

ANTIFRICTION BEARING MANUFACTURERS ASSOCIATION (AFBMA)

AFBMA 9

AFBMA 11

HI

1/25/93 4:21pm
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1990 Edition - Load Ratings and Fatigue
Life for Ball Bearings

1990 Edition - Load Ratings and Fatigue
Life for Roller Bearings

HYDRAULIC INSTITUTE (HI)

1983 Standards for Centrifugal, Rotary and
Reciprocating Pumps, 14th Edition

P33B-15141-1
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INSTRUMENT SOCIETY OF AMERICA (ISA)

ISA S20 1981 Specification Forms for Process
Measurement and Control Instruments,
Primary Elements and Control Valves

OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA)

OSHA Standard 1978 Guards for Rotating Equipment
Instruction 1-12.14

STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC SP-6 1989 Surface Preparation Specification
No. 6, Commercial Blast Cleaning

1.3 RELATED REQUIREMENTS

Specification Section 01730 Operation and Maintenance Data

Specification Section 15196 Identification and Tagging Methods
for Mechanical Equipment

Specification Section 16150 Motors - Induction for General
Service

1.4 DEFINITIONS

FAT - Factory Acceptance Test

NPSH - Net Positive Suction Head

TEFC - Totally Enclosed Fan Cooled

1.5 SYSTEM DESCRIPTION

(Not Used)

1.6 SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

1.6.1 Drawings

1.6.1.1 A. Certified dimensional outline drawings shall be submitted
for Buyer approval. These drawings shall include
dimensions, shipping weights, operating weights and
clearances to be maintained. They shall also show design
temperatures and pressures, operating temperatures and
pressures, size and location of all connections, lifting

1a5roa4z1P„
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supports, materials of construction and corrosion
allowances. Drawings which include the base frame shall
include base plate thickness at the foundation bolts,
location of anchor bolts and size of control panel
fasteners.

B. Sectional drawings shall be submitted for Buyer approval.
These drawings shall show inside arrangement construction
and details for each component.

C. The allowable loads on both the pump discharge nozzles and
suction nozzles shall be furnished for Buyer approval.

All drawings shall include a detailed bill of materials. This
bill shall list the manufacturer, type and ratings of all com-s•-.z
ponent parts or assemblies.

1.6.1.2 Ratings in HP for the fully-installed pump drive motor shall be
Oy^ supplied.

1.6.2 Technical Data

1.6.2.1 Design Calculations - Engineering design analysis with supporting
calculations used to establish connected horsepower requirements,
shaft sizes, bearing loads and operating characteristics. Calcu-
lations shall be complete and in sufficient detail to permit a
second party review.

1.6.2.2 Descriptive Literature - Descriptive literature including
equipment ratings, model numbers, operating characteristics
and technical descriptions.

1.6.2.3 Data Sheets

A. Completed data sheets as indicated in P33B-DS-1 and DS-2
(Attachment A).

B. Complete ISA S20 specification forms for process measurement
and control instruments, primary elements and control
valves.

1.6.2.4 Pump Performance Curves - Pump performance curves shall be
provided. Curves shall include pump brake horsepower, efficiency,
Net Positive Suction Head (NPSH) required, viscosity and specific
gravity corrections.

1.6.2.5 Nozzle loadings in accordance with Paragraph 2.4 and Table 2 of
API 610.

1.6.2.6 Factory Acceptance Tests ( FATs) as defined in Paragraph 2.4.2.

1/tBJ99 1:49pm
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1.6.3 Spare Parts List

A list of reconmended spare parts for one (1) year's routine
operation shall be supplied. The spare parts list shall include
sufficient data to permit procurement from the original manufac-
turer or any subsupplier.

1.6.4 Installation, Operation and Maintenance Manuals

Seller shall provide operation and maintenance manuals. These
shall cover the centrifugal pumps furnished in accordance with
this specification section. The manuals shall fully detail
sequences of disassembly, repair, adjustment, reassembly,
lubrication and troubleshooting. Troubleshooting sections shall

= include fault trees to guide both mechanical and electrical
diagnostics. Reduced-size copies of any assembly drawing, sub-
assembly drawing and parts list needed for routine maintenance
and overhaul shall be included. This data shall be submitted
in accordance with Specification Section 01730. Complete
installation manuals shall also be submitted.

1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS

(Not Used)

1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS

1.8.1 Climatic and Geographic Site Conditions

A. Site Elevation

B. Barometric Pressure

C. Outside Design Temperature

1) Maximum Design Temperature

2) Minimum Design Temperature

3) Wet Bulb Design Temperature

D. Operating Environment

1) Normal Temperature

2) Maximum Temperature

3) Relative Humidity

714 feet above sea level

14.3 psia

110°F

-20°F

68°F

60°F to 104°F

104°F

Not controlled

1n5a3 4:21pm
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PART 2 PRODUCTS

2.1 MATERIALS AND EQUIPMENT

2.1.1 General Requirements

Centrifugal pumps shall be furnished by a manufacturer normally
engaged in the production of industrial centrifugal pumps. Pumps
furnished in accordance with this specification section shall be
centrifugal pumps designed and constructed in accordance with the
requirements of both API 610 and the HI standard for the intended
service.

All exposed moving parts shall have heavy-duty, removable guards
provided in accordance with OSHA Standard Instruction 1-12.14.

Seller shall be responsible for the design, selection and perform-
ance of the pumps.

2.1.2 Baseplates and Supports

A fabricated steel drive baseplate shall be furnished. This
baseplate shall be designed such that all equipment and auxiliary
piping are located within its confihes. It shall be rigid enough
to maintain pump machinery alignment during shipping. The
baseplate for the pump furnished shall be in accordance with API
610, Paragraph 3.3. It shall be Type 304L stainless steel.

Lifting lugs or other arrangements shall be provided for hoisting
and handling the assembled unit during field erection.

A. Pump and motor support pads shall be machined flat and in the
same plane within 0.002 inch per foot between pads.

B. Motor support pads shall be machined to provide a minimum of
3/16 inch shim height.

C. That portion of the drive base under the pump shall have a
drain pan with raised lip construction. The drain pan shall
have a threaded connection at the pump outboard end.

D. Shaft centerlines shall be of sufficient height above the
baseplate to permit the piping of all auxiliary connections.

E. No component of the unit except the motor conduit box shall
overhang the drained baseplate.

F. Baseplate shall be in accordance with API 610 Baseplate
Numbers 0.5-12. The holes shall be 3/16 inch larger than the
required bolt size.

1/l5I9J 4:21pm
106wCL5...WPECS\P31B1514.10 P33B-15141-5



U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fluor Contract 8457
DOE Contract DE-AC06-86RL10838

Rev. 0

G. Anchor bolt size shall be not less than 3/4 inch diameter.

Pipe supports shall provide piping flexibility and
accessibility necessary for proper operation and maintenance.

Flanges shall be in accordance with ANSI B16.5.

2.1.3 Maximum envelope sizes and model numbers of equipment or equal are
illustrated in Attachment B.

2.2 FABRICATION AND MANUFACTURE

2.2.1 General Requirements

The pump operating point shall be within 10 percent of the peak
efficiency on the pump performance curve. At design conditions
and at maximum horsepower along the pump curve, the horsepower
requirements shall not exceed the nominal rating of the motor as
shown on the nameplate (excluding service factor).

All rotating parts of the assembled equipment shall operate
throughout the required range without excessive vibration, or
noise. The noise level shall not exceed 85 dB at 3 feet
peripheral around the pump skid.

2.2.2 Pump Casing

Pump casings shall be designed for the maximum discharge pressure
at pumping temperature and hydrostatic test pressure at ambient
temperature. Materials, casting factors and the quality of any
welding shall be in accordance with ASME Section VIII, Division 1.
The pump must come with a casing vent. Code stamp and data report
forms are not required.

2.2.3 Materials

Pump casing material shall be in accordance with API 610, Class
A-7, Table H-1. The material shall be identified in accordance
with this standard. Bearings, shafts and grease-lubricated seals
shall be manufacturer's standard for the intended service.

Castings shall be sound. No shrink, blow holes, scale, blisters
or other defects shall be permitted. Surfaces shall be cleaned by
manufacturer's standard methods. All casting burrs shall be filed
or ground flush with the casting surface. The use of plastic or
cement compounds to repair leaks and defects in pressure casings
shall not be permitted.

1r25,as cz1Pm
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2.2.4 Bearings

Bearings shall be sized to take the thrust loads of 150 percent
of rated capacity at maximum speed. The life for antifriction
bearings specified therein shall be L-10 of 100,000 hours service
life calculated in accordance both with AFBMA 9 and AFBMA 11.

2.2.5 Vibration

Major rotating components such as impellers and balancing drums
shall be dynamically balanced in accordance with API 610,
Paragraph 2.8.4. Peak-to-peak vibration limits shall apply to all
pumps. These limits shall cover rotor vibration during shop and
field tests at rated speed and throughout the full operating
capacity. Peak-to-peak limits measured on the shaft are:

^ Speed Anti-Friction
r (^^^) cu

1800 and-6elow Wmils^

Measured on bearing housing

2.2.6 Coupling

Pump manufacturer shall mount pump and motor half couplings.
Couplings shall be rated for a minimum of 150 percent of motor
nameplate horsepower at design rpm. All metal flexible coupling
shall be keyed to both shafts. Couplings and guards shall be in
accordance with API 610, Paragraph 3.2. The coupling material
shall be compatible with the material of the equipment shaft.

2.2.7 Safety Guarding

All safety guards, color coding, signs, accessibility, etc., shall
be in accordance with OSHA Standard Instruction 1-12.14. Safety
guards shall be designed such that the guarded equipment is easily
accessible for maintenance.

2.2.8 Electrical Requirements

Motors shall be integral, foot-mounted, totally enclosed fan
cooled (TEFC), squirrel-cage, induction type. They shall have
normal starting and breakdown torque. Motors shall be in
accordance with Specification Section 16150 except as modified
herein.

2.2.9 Coatings

After completion of all fabrication procedures the external
surfaces of each pump shall be thoroughly cleaned of all foreign
materials, including rust, in accordance with SSPC SP-6.

1/25/93 4:21pm
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Manufacturer's standard prime and finish paint or coatings shall
be applied. Stainless steel, nickel, brass, copper, monel,
aluminum, hastelloy, lead, galvanized steel, plastics, elastomers
and glass surfaces shall not be painted unless specified
otherwise.

2.2.10 Welding

All pump unit assembly welding requirements shall be in accordance
with API 610 Paragraph 2.11.3 standard practice.

Baseplate and support welding requirements shall be in accordance
with AWS D1.1.

2.3 LABELING

Labeling and tagging shall be in accordance with Specification
Section 15196, Paragraph 2.2.2, Type 6. This shall be in addition
to the manufacturer's identification plate.

2.4 INSPECTION AND TESTING

2.4.1 Inspection and testing shall be in accordance with API 610
Paragraphs 4.1, 4.2 and 4.3.

2.4.2 Factory Acceptance Tests (FATs)

A. Seller shall shop-test the unit to verify pump performance.
A detailed shop testing procedure shall be submitted for
Buyer approval prior to testing. Buyer shall be notified in
advance of all source testing and shall be allowed to witness
all tests (FATs).

B. Pump shall be tested at the factory to provide detailed
performance data and demonstrate conformance to specifica-
tions. The pump shall be hydrostatically tested for a period
of time not less than 30 minutes. The test pressure shall be
not less than one and one-half times the head capabilities of
the maximum diameter impeller for the casing at shutoff, plus
the pump maximum allowable suction head. In no case shall
the test pressure be less than 250 psig. Pump casing shall
be tight at the test pressure. During the test, no visible
leakage shall occur at any joint.

C. Seller shall furnish certified shop test curves and FAT
reports. They shall show head-capacity, efficiency and brake
horsepower of the pump in accordance with API 610 Paragraph
5.2.4.

125/93 4:21pm
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2.5 PACKAGING

Packaging and preparation for shipment shall be in accordance with
Seller's standards. At minimum, protection shall be provided
against corrosion and damage during normal handling, shipping and
storage. Minimum preparation shall include the requirements
listed below.

2.5.1 Machined surfaces, threads, bearings and bearing housings shall
be protected during shipment by application of grease or other
suitable rust-inhibiting compound.

2.5.2 Flanged openings shall be covered with wood or plastic protectors.
Protectors shall be installed with not less than four (4) full
diameter steel bolts and nuts of compatible material with the
flange.

2.5.3 Threaded connections and tapped holes shall be capped or plugged.
Compatible materials shall be used to prevent thread damage.

2.5.4 Pump Unit Assemblies shall be shipped fully assembled on
baseplate.

2.5.5 Bracing, supports and rigging connections shall be provided to
prevent damage during shipment, lifting and unloading.

2.5.6 Separate or loose parts shall be boxed. The box shall be attached
to the main item to be shipped as a unit.

All shipping containers shall be identified by Seller's order
number, equipment number and equipment description.

PART 3 EXECUTION

(Not Used)

END OF SECTION

vz5 sa 4:21pm
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ATTACHMENT A
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Hanford Waste Vitrification Plant
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PUMPS

FLUOR DANIEL
DATA SHEET

Service P9012JESS CQQUNG VA47ER No. Motor Driven

Pump Tag No. PX4"1A
I Casing

r3•

C-.J
^

Nr-1

Cr"

Pump Mfr. -

Size & Type

No. Stages.

Serial

l--^

Name -

Pumping Temperature (°F):

Normal 80 Max. --Q4 Min.

Specific Gravity: @ 82 °F= f

PXJ56O01B

PROCESS COOLMKt MNTER PUMP

PX-454g07A

1dh
'!ti=.

Impeller 3028S

Internal Parts 304L SS

Motor Tag No. mE I No. Pumps Req 2

Motor Provided By ^^f^R fl No. Turbine Driven

Capacity (U.S. GPM):

Normal 1601 Rated 2000

Discharge Pressure (PSIG): M

Suction Pressure (PSIO):

NfrRIC ACID DECOHrAMINATION NPSH Available (Feet): 30+ Remarks: fOPJR4TNVG- 1 SPMRE

Remarks: Hydraulic Power (HP): 82 4W WW AWWLIM

Vapor Press. (PSIA): 0.5 Max. r-g Rated 1-4

Viscosity (CP): @ 00 °F= 0.8 Differential Pressure (PSI ) : 70.6

Conosion/Erosion Caused By: Differential Head (Feet): 1516

Proposal Curve No.: Minimum Continuous Flow (GPM): NPSH Required (Feet Water):

Speed (RPM): Thermal Stable 3% Head Drop

Efficiency (%): Max. Head Rated Imp. (Feet): Suction Specified Speed:

Rated Power (BHP): Max. Power Rated Imp. (BHP):

rTo Be Camoleled av Purclwar and Mamlactural .. .

Casing Moum: q Foot q Bracket

Cemerline q Near Cntrl. q Inline

Cesing Split: q Axial q Radial

Cacing Type: q Diffuser q Staggered

q Single Volute q Double Volute

Max. Allowable Pressure (PSIO):
At 60F

At Nom. Pump Temp.
Hydro Test Pressure (PSIG):

Lubrication Type: q API 614

q Grease q Ring Oil q OII Mlst

q Flood q Flinger q Pressure
Remarks:

Impeller Diameter (Inches)

Rated_ Max._ Min.

Impeller Type: q Open q Closed

Imp. Suction: q Single q Double

Imp. Mount: q Btwn. Brge q Overhung

Rotation (Coupling End): q CW q CCW
Beadng (Typs/Number):

RLAIeI

Temp. (°F): Max. Min.

Rel. Humid. (%): Max. Min.__

AltRude (Feet):

Q Indoor 0 Heated 0 Root

Q Outdoor Q Unheated 0 Sun

Area Classification:

Other:

I Pressure Gage I I I

I Balance Line I I I

Thrust

Coupling:

Manufacturer

lype/Model

Driver Half-Coupling Mourded By:

Q Pump Mir. Q Driver Mfr. 0 Purchaser

Manufacturer

Type

Size/No. Rings
Mechanical Seal:

API Cless code

Manufacturer

Model

Mtr. Code

0 Cartridge Type Required

Gland Type/Mat'I.:

Gland Plate Taps Required for:

P33B - 15141
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U.S. Department of Energy
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DE^AC06-86RL10838

CENTRIFUGAL PUMPS

No.

PX460-g01A

Service MIE-ZEFI 000i VATER No. Motor Driven 2

Pump Tag No. PX460-601A

Pump Mlr.
PX480gg1B

Size & Type
JAELFEFI COOLING VA47M

No. Stages

Serial No. -

PUMP MATERIALS

Casing aw-ss

Impeller 304L SS

Internal Parts 304L SS

Motor Tag No. SAME No. Pumpe Req -

Motor Provided By ^^^p No. Turbine Driven

Name MrtH Capacity (U.S. GPM): Temp. (°F): Max. Min.

Pumping Temperature (°F): Normal 374 Rated 420 Rel. Humid. (%): Max. Min.

Normal 11@ Max. 132 Min. 64 Discharge Pressure (PSIO): 61 Altitude (Feet):

Specific Gravity: Qi1;i ^F= 0.99 Suction Pressure (PSIG): 0 Indoor 0 Heated Q Roof

Vapor Press. (PSIA): 1-5 Max. 4-9 Rated as 0 Outdoor 0 Unheated 0 Sun

Viscosity (CP): Q11>f °F= 0-6 Differential Pressure (PSQ: 47.4 Area Classification:

Corrosion/Erosion Caused By: Differential Head (Feet): 109-3 Other:

NrtRIC ACID DECONfAM1NATION NPSH Available (Feet): 25+ Remarks: yCIPERMING. I SPARE

Remarks: Hydraulic Power (HP): 11-5 84 aPIM MpVIMUM FLOW

Proposal Curve No.: Minimum Continuous Flow (GPM): NPSH Required (Feet Water):

Speed (RPM): Thermal Stable 3% Head Drop

Efficiency (%): Max. Head Rated Imp. (Feet): Suction Specified Speed:

Rated Power (BHP): Max. Power Rated Imm tBHP1_. .

2OZIlES SIZE

Suction

Cuing Mount: q Foot q Bracket

Centerline q Near Cntd. q Inline

Casing Split: q Axial q Radial

Cesing Type: q Diffuser q Staggered

0 Single Volute q Double Volute

Max. Allowable Pressure (PSIG):
At 60'F
At Nom. Pump Temp.

Hydro Test Pressure (PSIG):

Lubrication Type: q API 614

q Grease q Ring Oil q Oil Mist

q Flood q Flinger q Pressure
Remarks:

LOCATION

Impeller Diameter Qnches)

Rated_ Max._ Min._

Impeller Type: q Open q Closed

Imp. Suction: q Single q Double

Imp. Mount: q Btwn. Brgs q Overhung

Rotation (Coupling End): q CW q CCW
Bearing (rype/Number):

Rwdial

Thrust

Coupling:

Manufacturer

Type/Model
Driver Ha1FCoupling Mounted By:
Q Pump Mfr. 0 Driver Mh. Q Purchaser

= By Purehaser LJ ^

SIZE

Vent

Pressure Gage

Warm Up

Balance Une

Packing:

Manufacturer

Type
Sl2e/No. Rings

Mechanical Seal:
API Class code

Manufacturer

Model

Mfr. Code

0 Cartridge Type Required
Gland Type/Mat'I.:

Gland Plate Taps Required for:

P338 - 15141
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ATTACHMENT B
EQUIPMENT MAXIMUM ENVELOPE
AND MODEL NUMBER OR EQUAL
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U.S. DEPARTMENT OF ENERGY
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Rev. 0

SECTION 15145
SUMP PUMPS

PART 1 GENERAL

1.1 SUMMARY

This specification section covers the technical requirements for
the design, fabrication, inspection and testing of sump pumps.
Each pump consists of a pump, electric motor driver and coupling
assembly.

1.2 REFERENCES

The publications listed below form a part of this specification
section to the extent referenced. The publications are referred
to in the text by the basic designation only.

AMERICAN NATIONA L STANDARDS INSTITUTE (ANSI)

ANSI B36.19M 1985 Stainless Steel Pipe

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A312/A312M 1991 Standard Specification for
Seamless and Welded Austenitic
Stainless Steel Pipes

ASTM A403/A403M 1991 Standard Specification for Wrought
Austenitic Stainless Steel Piping
Fittings

ASTM A747/A747M 1989 Standard Specification for Steel
Castings, Stainless, Precipitation
Hardening

ANTI-FRICTION BEARING MANUFACTURERS ASSOCIATION (AFBMA)

AFBMA 9 1990 Load Ratings and Fatigue Life for
Ball Bearings

AFBMA 11 1990 Load Ratings and Fatigue Life for
Roller Bearings

HYDRAULIC INSTITUTE (HI)

HI 1983 Standard for Centrifugal, Rotary
and Reciprocating Pumps, 14th Edition

1resroa 4:32pm
106\VOL5...\SPECS\P3381514.50 P33 B-15145-1
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Rev. 0

characteristics. These calculations shall be complete and in
sufficient detail to permit a second party review.

1.6.2.2 Descriptive Literature - Descriptive literature shall be provided.
This literature shall include equipment ratings, model numbers,
operating characteristics and technical descriptions.

1.6.2.3 Data Sheets - Seller shall submit completed data sheets for the
furnished equipment. These data sheets shall reflect the design
parameters in Data Sheets DS-1 through DS-4 (Attachment A).

1.6.2.4 Pump Performance Curves - Pump performance curves as described in
Paragraph 2.4 shall be provided for the pump. These curves shall

11D. include pump brake horsepower, efficiency, Net Positive Suction
Head (NPSH) required, viscosity and specific gravity corrections.

^.^
1.6.2.5 Factory Acceptance Tests (FATs) as defined in Paragraph 2.4.

1.6.3 Spare Parts List

A list of recommended spare parts for one (1) year operation shall
be supplied. The spare parts list shall include sufficient data
to permit procurement from the original manufacturer or any
subsupplier.

1.6.4 Operation and maintenance manuals shall be provided for the sump
pumps furnished in accordance with this specification section.
Manuals shall fully detail sequences of disassembly, repair,
adjustment, reassembly, lubrication, and trouble-shooting.
Trouble-shooting sections shall include fault trees to guide both
mechanical and electrical diagnostics. Reduced-size copies of
those assembly, subassembly drawings and parts lists needed for
routine maintenance and overhaul shall be included. Data to
be submitted in accordance with Specification Section 01730.
Complete installation manuals shall also be submitted.

1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS

(Not Used)

1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS

1.8.1 Climatic and Geographic Site Conditions

A. Site Elevation 714 feet above sea level

B. Barometric Pressure 14.3 psia

C. Outside Design Temperature

1) Maximum Design Temperature 110°F

1/25/BJ 4:32pm
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OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA)

OSHA Standard 1978 Guards for Rotating Equipment
Instruction 1-12.14

1.3 RELATED REQUIREMENTS

Specification Section 01730 Operation and Maintenance Data

Specification Section 15196 Identification and Tagging Methods
for Mechanical Equipment

Specification Section 16150

1.4 DEFINITIONS

FAT - Factory Acceptance Test

Motors - Induction for General
Service

NPSH - Net Positive Suction Head

TEFC - Totally Enclosed Fan Cooled

1.5 SYSTEM DESCRIPTION

(Not Used)

1.6 SUBMITTALS

Submit the following in accordance with Vendor Drawing and Data
Requirements Drawings section of the Order/Subcontract.

1.6.1 Dimensional outline drawings showing equipment support data,
equipment and performance data (including performance curves)
shall be submitted for Buyer approval. Drawings shall also
include dimensions, shipping and operating weights, clearances
which must be maintained, size and location of all connections
including anchorage, lifting supports, material of construction,
corrosion allowance and base frame (including its thickness).
Sectional drawings showing inside construction and details for
each component shall also be provided. Drawings shall include a
detailed Bill of Materials listing manufacturer, type and ratings
of all component parts or assemblies. The pump discharge and
suction nozzle allowable loads shall be furnished with these
documents.

1.6.2 Technical Data

1.6.2.1 Design Calculations - Seller shall provide engineering design
analysis with supporting calculations used to establish connected
horsepower requirements, shaft sizes, bearing loads and operating

1l251B3 4:34m
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2) Minimum Design Temperature

3) Wet Bulb Design Temperature

D. Operating Environment

1) Normal Temperature

2) Maximum Temperature

3) Relative Humidity

PART 2 PRODUCTS

2.1 MATERIALS AND EQUIPMENT

2.1.1 General Requirements

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

-20°F

68°F

60°F to 104°F

104°F

Not controlled

Sump pump assemblies shall be furnished by a manufacturer
normally engaged in the production of submerged sump pumps.
Pumps furnished in accordance with this specification section
shall be a standard production of sump pumps. Sump pump unit
assembly including specified accessories, instrumentation and
controls shall be designed and constructed in accordance with the
requirements of the Hydraulic Institute (HI).

All exposed moving parts shall have heavy-duty, removable guards
provided in accordance with OSHA Standard Instruction 1-12.14.

2.1.2 Pump Casing

Pump casing shall be 304L stainless steel in accordance with
ASTM A747/A747M. The volute and discharge nozzle of the pump
casing shall be cast in one piece. The casing shall be designed
to withstand a hydrostatic pressure of not less than 1-1/2 times
the design shutoff head of the pump.

2.1.3 Impeller

The impeller shall be 304L stainless steel in accordance with
ASTM A747/A747M open type. The impeller shall be dynamically
balanced.

2.1.4 Strainer

The pump intake shall be protected with a 304L stainless
steel slotted intake strainer with an effective free area
sufficient to prevent cavitation and degradation of efficiency.
Strainer shall have a free area of at least four times the
cross-sectional area of the suction casing.

1n5/93 4:32pm
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2.1.5 Pump Shaft

Pump shaft shall be constructed of ground and polished 304L
stainless steel with hardened wearing surfaces at intermediate
shaft bearing locations. The mechanical properties and diameter
of the shaft shall ensure that whip, deflection or vibration will
not be of sufficient magnitude to impose greater than design loads
on the specified shaft bearings under normal operating conditions.
Means shall be provided for external adjustment of the clearance
between the impeller and the inner surface of the volute.

2.1.6 Bearings and Lubrication

Ball or roller bearings shall be furnished for the motor support
housing above the cover plate surface, with full provision for
the mechanical and hydraulic radial and thrust loads imposed.
Bearings shall be sealed and grease lubricated and shall have an
L-10 rating of not less than 100,000 hours life in accordance with
AFBMA 9 or AFBMA 11.

Intermediate shaft bearings shall be of the sleeve type. The
center distance between any two bearings on the shaft shall not
exceed 4 feet 6 inches when operating at 1750 RPM. Sleeve bearing
length shall be not less than 2 times the shaft diameter. A
sleeve bearing located near the lower extremity of the shaft shall
be provided. Sleeve bearings shall be 304L stainless steel and
provided with centralized grease lubricators manually operated
from a single point.

2.1.7 Flexible Couplings

Pump shaft shall be connected to the motor shaft through a flexi-
ble coupling. The flexible coupling shall act as a dielectric
connector, shall not transmit vibrations or end thrust, and shall
permit up to 4 degrees misalignment under normal duty.

2.1.8 Support Pipe

A 304L stainless steel support pipe in accordance both with
ASTM A312/A312M and ANSI B36.19M concentric with the pump shaft
shall connect the pump to the sump cover plate. The support pipe
flanges shall be machined and doweled to ensure proper alignment
of the pump and shaft whenever the pipe is disassembled and
reassembled in the field. The flanges shall be 304L stainless
steel in accordance with ASTM A403/A403M.

2.1.9 The pump support plate shall have provisions to be anchored to the
sump cover plate with a minimum of four 3/8 inch diameter bolts.
Bolt holes shall be 7/16 inch diameter.

125/33 4:32Pm
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2.1.10 Discharge Pipe

A discharge pipe running from the pump discharge outlet to the
sump cover plate shall be furnished as an integral part of the
pump unit. The discharge pipe shall be arranged to prevent
discharge piping beyond the pump assembly from imposing loads
which could cause shaft misalignment. The pipe shall be 304L
stainless steel in accordance both with ASTM A312/A312M and
ANSI B36.19M. The discharge end of the pipe shall terminate in a
304L stainless steel flanged connection in accordance with
ASTM A403/A403M.

crl^

2.2 FABRICATION AND MANUFACTURE^^_
2.2.1 General Requirements

The pump operating point shall be within 10 percent of the peak
efficiency on the pump performance curve. At design conditions
and at maximum horsepower along the pump curve, the horsepower
requirements shall not exceed the nominal rating of the motor as
shown on the nameplate (excluding service factor). All rotating
parts of the assembled equipment shall operate throughout the
required range without excessive vibration, thrust, or noise. The
noise level shall not exceed 85 dB at 3 feet peripheral around the
pump assembly.

2.2.2 Pump Casing

Pump casing shall be designed for the maximum discharge pressure
at pumping temperature and hydrostatic test pressure at ambient
temperature as shown on the pump data sheet (Attachment A).

2.2.3 Materials

Pump casing shall be 304L stainless steel in accordance with
ASTM A747/A747M. Impeller shall be 304L stainless steel in
accordance with ASTM A747/A747M. Casting shall be sound, free
from shrink or blow holes, seals, blisters and other defects. The
surfaces shall be cleaned by manufacturer's standard method. All
casting burrs shall be filed or ground flush with the surface of
the casting. The repair of leaks and defects in pressure casings
by the use of plastic or cement compounds is not acceptable.

2.2.4 Bearings

Bearings shall be sized to take the thrust loads of 150 percent
of rated capacity at maximum speed. The life for antifriction
bearings specified therein shall be L-10 of 100,000 hours service
life calculated in accordance both with AFBMA 9 and AFBMA 11.

125/38 1:32pm
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2.2.5

2.2.6

2.2.7

2.2.8

2.3

2.4

Vibration

Peak-to-peak vibration limits shall cover rotor vibration during
shop and field tests at rated speed and throughout the full
operating capacity. Peak-to-peak limits measured on the shaft
are:

Coupling

Pump manufacturer shall mount pump and motor half couplings.
Couplings shall be rated for a minimum of 150 percent of motor
nameplate horsepower at design RPM. All metal flexible couplings
shall be keyed to both shafts and shall be dielectric.

Motor

Motor shall be vertical induction type motor, 3500 RPM Totally
Enclosed Fan Cooled (TEFC), squirrel cage, having normal starting
and break down torque. Motor shall be in accordance with
Specification Section 16150.

Maximum envelope sizes and model numbers of equipment (or equal)
are listed in Attachment B.

COATINGS

Electrical motor and exposed parts of the support frame for the
pump shall be painted with recommended manufacturer standards.
Stainless steel, plastics and elastomers shall not be painted
unless specified otherwise.

FACTORY ACCEPTANCE TESTS (FATS)

A. Seller shall shop test the unit to verify pump performance.
A detailed shop testing procedure shall be submitted for
Buyer approval prior to testing. Buyer shall be notified in
advance of all source testing and shall be allowed to witness
all tests (FATs).

B. Pump shall be tested at the factory to provide detailed
performance data and demonstrate its conformance with speci-
fications. The pump shall be hydrostatically tested for a
period of time not less than 30 minutes. The test pressure

1/251931:32pm
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shall be not less than one and one-half times the head
capabilities of the maximum diameter impeller for the casing
at shutoff, plus the pump maximum allowable suction head. In
no case shall the test pressure be less than 250 psig. Pump
casing shall be tight at the test pressure. During the test,
no visually detectable leakage shall occur at any joint.

C. Seller shall furnish certified shop test curves and FAT
reports. These shall show pump head-capacity, efficiency and
brake horsepower.

2.5 LABELING

Labeling shall be in accordance with Specification Section 15196,
° Paragraph 2.2.2, Type 6. This shall be in addition to the

manufacturer's identification plate.
r.6

Pump shall be provided with a cast in or permanently attached
direction of rotation arrow located on drive end of the pump.

^--.
2.6 PACKAGING

Preparation for shipment and packing shall conform to Seller's
standards. At minimum, packaging shall provide protection against
corrosion and damage during normal handling, shipping and storage.
Minimum preparation shall include the requirements listed below.

2.6.1 Machined surfaces, threads, bearings and bearing housings shall
be protected during shipment by application of grease or other
suitable rust inhibiting compound.

2.6.2 Flanged openings shall be covered with wood or plastic rotectors.
Protectors shall be installed with a minimum of four (4^ full
diameter steel bolts and nuts of compatible material with the
flange.

2.6.3 Threaded connections and tapped holes shall be capped or plugged
using compatible materials to prevent thread damage.

2.6.4 Sump Pump Unit Assembly shall be shipped fully assembled.

2.6.5 Bracing, supports and rigging connections shall be provided to
prevent damage during shipment, lifting and unloading.

2.6.6 Separate or loose parts shall be completely boxed and attached to
the main item to be shipped as a unit. All shipping boxes shall
be identified by the Seller's order number, equipment number, and
equipment description in ink, paint, or other indelible material.

2.6.7 One complete set of installation, operating and maintenance
instructions shall be packed with each assembly.

1/25re,4:32Pm
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PART 3 EXECUTION

(Not Used)

END OF SECTION
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Service aQOR~OTCH TAW No. Motor Driven
SUMP PW11P

Pump Mfr. -

Size & Type

No. Stages.

Serial No. -

Name

Pumping Temperature ("F):

Normal 70 Max. 210 Min.

Specific Gravity: @ 70 °F= 0.8900

Vapor Press. (PSIA): 0.36

Viscosity (CP): Q 70 °F= 0.86

Corrosion/Erosion Caused By:

Remarks:

Proposal Curve No.:

Aum' Px620-o02 I

Pump Tag No. PY,5204)02

R/YY! lVla1N !`J1f`iI TINK Cr/W O/tlIP

PUMP MNTEiALS

Casing 30e1. S.S.

Impeller 30Q S.S.

Internal Parts 301L S.S.

Motor Tag No. SAME No. Pumps Req .

Motor Provided By MANINACTtRER No. Turbine Driven

Capacity (U.S. GPM):

Normal 10 Rated 10

Discharge Pressure (PSIG): 40

Suction Pressure (PSIG):

Mm. Rated 0

Differential Pressure (PSI)

Differential Head (Feet):

NPSH Available (Feet): _

Minimum Continuous Flow (GPM):

Speed (RPM): Thermal Stable 3% Head Drop

Efficiency (%): Max. Head Rated Imp. (Feet): Suction Specified Speed:

Rated Power (BHP): Max. Power Rated Imp. (BHP):

COFBnaUCf10N fro Be ComOtead Bv Purobrer and MareAecNrorl ...

SIZE I TYPE

Ceaing Mount: q Foot q Bracket

Centerline q Near Cntrl. q Inline

Caeing Split: q Axial q Radial

Ceeing Type: q Diffuser q Staggered

q Single Volute q Double Volute

Max. Allowable Pressure (PSIG):

At 60°F

At Nom. Pump Temp.

Hydro Test Pressure (PSIG):

Lubrication Type: q API 614

q Grease q Ring Oil q Oil Mist

q Flood q Flinger q Pressure

Remarks:

Manufacturer _

Type

Size/No. Rings

Mechanical Seal:

API Clase code

Manufacturer -

Model

Mfc Code

0 Cartridge Type Required

Gland Type/Mat'I.:

Gland Plate Taps Required for:

U.S. Department of Energy
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DE-AC06-86RL10838

Impeller Dlameter (Inches)

Rated_ Max._ Min.

Impeller Type: q Open q Closed

Imp. Suction: q Single q Double

Imp. Mount: q Btwn. Brgs q Overhung

Rotation (Coupling End): q CW q CCW

Bearing (Type/Number):

Radial

Thrust

Temp. (°F): Max. Mm._

Rel. Humid. (%): Max. Min._

Altitude (Feet):

Q Indoor Q Heated 0 Roof

Q Outdoor Q Unheated 0 Sun

Area Classification: 3

Other:

Remarks:

NPSH Required (Feet Water):

Vem

Pressure Gage

Warm Up

Balance Line

Packing

Coupling:

Manufacturer

Type/Model

Driver HeIFCoupling Mounted By:

Q Pump Mfr. Q Driver Mrc 0 Purchaser

Q= By Purchaser By Mfc/Purchaser

P33B - 15145



ATTACHMENT A

9
FLUOR DANIEL

DATA SHEET

U.S. Department of Energy
Hanford Waste Vitrification Plant
Richland, Washin on
DOE Contract DEAC06-B6RL10838

SUMP PUMPS

No r"sror+

Service ACID DR41N CA77CH TANK No. Motor Driven
StW Pf/MP

Pump Mfr. -

Size & Type

No. Stages -

Serial No. _

Name -

Pumping Temperature rF):

Normal 70 Max. 2LO Min.

Specific Gravity: @ 70 °F= 0.9900

Vapor Press. (PSIA): 0-36

Viscosity (CP): @ 70 °F= 0.00

Conosion/Erosion Caused By:

Remarks:

Proposal Curve No.:

Speed (RPM):

Efficiency (%):

Pump Tag No.

ACID DRAIN CATpI TANK SI/MP PUMP

0

PUMP MATERNLS

Caaing aoei S.S.

Impeller 304L S.S.

Internal Parts 304L S.S.

Motor Tag No. SK No. Pumps Req --- - I

Motor Provided By ^^ClURER No. Turbine Driven at•

Capacity (U.S. GPM):

Normal 10 Rated 10

Discharge Pressure (PSIG): 49

Suction Pressure (PSIG):

Max. Rated 0

Differential Pressure (PSQ: 49

Differential Head (Feet): 114

NPSH Available (Feet): N/A

Minimum Continuous Flow (GPM):

Thermal Stable -

Max. Head Rated Imp. (Feet): _

Max. Power Rated Imp. (BHP): _

iCItON (fo Be Comdsted By Purd

LOCATION

Cuing Mount: q Foot q Bracket

Centedine q Near Cntrl. q Inline

Cuing Split: q Axial q Radial

Casing Type: q Diffuser q Staggered

q Single Volute q Double Volute

Max. Allowable Pressure (PSIG):

At 60°F

At Nom. Pump Temp.

Hydro Test Pressure (PSIO):

Lubrication Type: q API 614

q Gresse q Ring Oil q Oil Mist

q Flood q Flinger q Pressure

Remarks:

Impeller Diameter (Inches)

Rated_ Max._ Min._

Impeller Type: q Open q Closed

Imp. Suction: q Single q Double

Imp. Mount: q Btwn. Brgs q Overhung

Rotation (Coupling End): q CW q CCW
Bearing (Type/Number):

Radial

Coupling:

Manufacturer

Type/Model

Driver Hatl-Coupling Mounted By:
Q Pump Mfr. Q Driver Mfr. 0 Purchaser

= by Purchaser LI =

Temp. (°F): Max. Min.

Rel. Humid. (%): Max. Min._

Altitude (Feet):

Q Indoor 0 Heated 0 Roof

Q Outdoor 0 Unheated 0 Sun

Area ClassHication: 3

Other:

Remarks:

NPSH Required (Fset Water):

3% Head Drop

Suction Specified Speed:

darbrre

MISC. CONNECTIONS SIZE TYPE

Drain

Vent

Pressure Gage

Werm Up

Balance Line

Packing:

Manufacturer

Type

Size/No. Rings

Mechanical Seal:

- API Class code

Manufacturer

- Model

- Mir. Code

0 Carbidge Type Required

Gland Type/Mat'I.:

Gland Plate Tape Required for:

P33B - 15145



ATTACHMENT A

WiNofENBION tt^
NO.

P33B-DS3

CONTFFLUOR DANIEL DATE
03-160 IDATA SHEET AG NO

U.S. Department of Energy ^^0°T
Hanford Waste Vitrification Plant BPEGFGTqN9 CTNO,

Richland, Washinqton 15145
DOE Contract DE-AC06-86RL10838

SUMP PUMPS

LI:`

,..Cr

:--J
^

Service ^^ACAD DOWN CATCH No. Motor Driven 1 PUMP MAT6YAlS
TANK SMNP PUMP Cufnn 31114LS.S.

Pump Mir. -

Size & Type

No. Stages.

Serial No. _

Name -

Pumping Temperature (°F):

Normal 70 Max. 210 Min.

Specific Gravity: @ 12 °F= 0.9060

Vapor Press. (PSIA): 0.36

Viscosity (CP): @ 70 °F= 0.06

Corrosion/Erosion Caused By:

Remarks:

Proposal Curve No.:

Speed (RPM):

Efficiency (%):

Rated Power (

Pump Tag No. PXd20007

OIR(iAMC ACID DRAIN CA7pl TAIIOr

0

Impeller ---301L S.S.

Internal Parts 301L S.S.

Motor Tag No. ^ No. Pumps Req -

Motor Provided By ^^A No. Turbine Driven

Capacity (U.S. GPM):

Normal 10 Rated 10

Discharge Pressure (PSIG): 40

Suction Pressure (PSIG):

Max. Rated 0

Differential Pressure (PSI): 40

Differential Head (Feet): 114

NPSH Available (Feet): NU

SRE COOPIDrIIONS

Temp. PF): Max. Min._

Ret. Humid. (%): Max. Min._

Ahhude (Feet):

Q Indoor 0 Heated 0 Roof

Q Outdoor 0 Unheated Q Sun

Area Clasaification: 3

Other:

Remarks:

Minimum Continuous Flow (GPM):

Thermal Stable -

Max. Head Rated Imp. (Feet): -

NPSH Required (Feet Water):

3% Head Drop

Suction Specified Speed:

Max. Power Rated Imp.

OONS7At1C'itON o Be Com

RATING FACING

Casing Mount: q Foot q Bracket

Centerline q Near Cntrl. q Inline

Caaing Splh: q Axial q Radial

Cesing Type: q DBfuser q Staggered

q Single Volute q Double Volute

Max. Allowable Pressure (PSIO):

At 60°F

At Nom. Pump Temp.

Hydro Test Pressure (PSIG):

Lubrication Type: q API 614

q Grease q Ring Oil q Oil Mist

q Flood q Flinger q Pressure

Remarks:

Impeller Diameter (Inches)

Rated_ Max._ Min._

Impeller Type: q Open q Closed

Imp. Suction: q Single q Double

Imp. Mount: q Btwn. Brge q Overhung

Rotation (Coupling End): q CW q CCW
Bearing (iype/Number):

Radial

Thrust

Coupling:

Manufacturer

Type/Model

Driver Half-Coupling Mounted By:

0 Pump Mfc 0 Driver Mfr. Q Purchaser

= wy rurcnaser U =

SIZE I TYPE

Drain

Vent

Pressure Gage

Werm Up

Balance Une

Packing

Manufacturer

Type

Size/No. Rings

Mechanlcal Seal:

API Class code

Manufacturer

Model

Mfr. Code

Q Cartridge Type Required

Oland Typs/Met'I.:

Gland Plate Tape Required for:

P33B -15145



ATTACHMENT A

No REVisroN w•"^ "".Paaaos-t

FLUOR DANIEL °ATE
03-16-89 17

DATA SHEET AG NO

U.S. Department of Energy ^^^
SPECIFICAPON SECT NO.

Hanfor Waste Vitrification Plant
Richland, Washin on 15145
DOE Contract DE^AC06-86RLt 0838 FOR Cl1ENf USE

SUMP PUMPS

Service REGULATED DRAINS GTCH No. Motor Driven t ^ PUMP MATERIALS

TANK SUMP PUMP Casing 3WL S.S.

Pump Mir. -

Size & Type

No. Stages.

Serial No. -

0

Impeller 3011- S.S.

Internal Parts SOa S.S.

Motor Tag No. ME I No. Pumps Req

Motor Providsd By ^ No. Turbins Drivsn

Name VMft WA R Capacity (U.S. GPM):

Pumping Temperature (°F): Normal 10 Rated 10

Normal 70 Max. 210 Min. Discharge Pressure (PSIG): 49

Specific Gravity: @7Q °F= 0.9BSD Suction Pressure (PSIG):

Vapor Press. (PSIA): 0-96 Max. Rated 0

Viscosity (CP): @ 70 °F= 0-90 Differential Pressure (PSQ: 40

CorrosioNErosion Caused By: Differential Head (Feet): 114

N^NPSH Available (Feet):
Remarks: 0 3P -dreulic ower H:

Proposal Curve No.:

Speed (RPM):

Efficiency (%):

Rated Power (

Pump Tag No. PX52(i

liEGUlATED DRAMIS GTCH TANK

SINIP PIOIN

Minimum Continuous Flow (GPM):

Thermal Stable -

Max. Head Rated Imp. (Feet): _

Max. Power Rated Imo. (BHPI: -

Temp. (°F): Max. min.

Rel. Humid. (%): Max. Min.__

Altitude (Feet):

0 Indoor Q Heated 0 Roof

Q Outdoor 0 Unheated 0 Sun

Area Classification: 3

Other:

Remarks:

NPSH Required (Feet Water):

3% Head Drop

Suction Specified Speed: -

SIZE I RATING I FACING I LOCATION

Casing Mount: q Foot q Bracket

Centedine q Near Cntrl. q Inllne

Cesing Split: q Axial q Radial

Caeing Type: q Diffuser q Staggered

q Single Volute q Double Volute

Max. Allowable Pressure (PSIG):

At 60°F

At Nom. Pump Temp.

Hydro Test Preseure (PSIG):

Lubrication Type: q API 614

q Grease q Ring Oil q Oil Mist

q Flood q Flinger q Pressure
Remarks:

Impeller Diameter (Inches)

Rated_ Max._ Min._

Impeller Type: q Open q Closed

Imp. Suction: q Single q Double

Imp. Mount: q Btwn. Brgs q Overhung

Rotation (Coupling End): q CW q CCW

Bearing RYpe/Number):

Radial

Thrust

Coupling:

Manufacturer

Type/Model

Driver HaM-Coupling Mourded By:

0 Pump M(r. 0 Driver Mfr. 0 Purchaser

^ oy rurc naser U^

{ Pressure Gage { I I
Warm Up

Balance Line

Packing:

Manufacturer

Type

Size/No. Rings

Mechanical Seal:

API Class code

Manufacturer

Model

Mrr. Code

0 Cartridge Type Required

Gland Type/Mat'1.:

Gland Plate Taps Required for:

P33B -15145
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U.S. DEPARTMENT OF ENERGY
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FLUOR DANIEL, INC.
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Rev. 0

SECTION 15148
SEALLESS PUMPS

PART 1 GENERAL

1.1 SUMMARY

This specification section covers the technical requirements for
the design, fabrication, inspection and testing of sealless
centrifugal pumps.

1.2 REFERENCES

The publications listed below form a part of this specification
section to the extent referenced. The publications are referred
to in the text by the basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI B73.1M 1984 Horizontal End Suction Centrifugal
Pumps for Chemical Process

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
Boiler and Pressure Vessel Code

ASME Section VIII, 1989 Rules for Construction of Pressure
Division 1 Vessels

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1 1990 Structural Welding Code Steel,
12th Edition

ANTI-FRICTION BEARING MANUFACTURERS ASSOCIATION (AFBMA)

AFBMA 9 1990 Edition - Load Ratings and Fatigue
Life for Ball Bearings

AFBMA 11 1990 Edition - Load Ratings and Fatigue
Life for Roller Bearings

HYDRAULIC INSTITUTE (HI)

HI 1983 Standards for Centrifugal, Rotary and
Reciprocating Pumps, 14th Edition

01125/03 2:IIpm
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DOE Contract DE-AC06-86RL10838

Rev. 0

INSTRUMENT SOCIETY OF AMERICA (ISA)

ISA S20 1981 Specification Forms for Process
Measurement and Control Instruments,
Primary Elements and Control Valves

OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA)

OSHA Standard 1978 Guards for Rotating Equipment
Instruction 1-12.14

STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC SP-6 1989 Surface Preparation Specification
,.., No. 6, Commercial Blast Cleaning
s^

1.3 RELATED REQUIREMENTS

Specification Section 01730 Operation and Maintenance Data

Specification Section 15196 Identification and Tagging Methods
for Mechanical Equipment

Specification Section 16150 Motors - Induction for General
Service

1.4 DEFINITIONS

FAT - Factory Acceptance Test
NPSH - Net Positive Suction Head
RPM - Revolutions Per Minute
TEFC - Totally Enclosed Fan Cooled

1.5 SYSTEM DESCRIPTION

(Not Used)

1.6 SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

1.6.1 Drawings

1.6.1.1 A. Certified dimensional outline drawings shall be submitted.
These drawings shall include dimensions, shipping weights,
operating weights and clearances to be maintained. They
shall also show design temperatures and pressures, size and
location of all connections, lifting supports, materials of
construction and corrosion allowances. Drawings which
include the base frame shall include base plate thickness at

01rz54W 2:44p.
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the foundation bolts, location of anchor bolts and size of
control panel fastenings.

B. Sectional drawings shall be submitted for Buyer approval.
These drawings shall show inside arrangement construction
and details for each component.

C. Allowable loads on both the pump discharge nozzles and
suction nozzles shall be furnished.

All drawings shall include a detailed Bill of Materials. This
shall list manufacturer, type and rating of all components.

•.=_,
1.6.2 Technical Data___

1.6.2.1 Design Calculations - Seller shall provide an engineering
design analysis with supporting calculations used to establish
horsepower requirements, shaft sizes, bearing loads and operating
characteristics in accordance with data sheets ( Attachment A).
These calculations shall be sufficiently complete to permit
second-party review.

1.6.2.2 Descriptive Literature - Descriptive literature shall be provided.
This literature shall include equipment ratings, model numbers,
operating characteristics and technical descriptions.

1.6.2.3 Data Sheets

A. Completed data sheets as indicated in P33B-DS-1 through
DS-17 (Attachment A).

B. Complete ISA S20 specification forms for process measurement
and control instruments, primary elements and control
valves.

1.6.2.4 Pump Performance Curves - Pump performance curves shall be
provided. These curves shall include pump brake horsepower,
efficiency, required net positive suction head (NPSH), viscosity
and specific gravity corrections.

1.6.2.5 Nozzle loadings in accordance with ANSI B73.1M.

1.6.2.6 Factory Acceptance Tests (FATs) as defined in Paragraph 2.3.

1.6.3 Spare Parts List

A list of recommended spare parts for one (1) year's routine
operation shall be supplied. The spare parts list shall include
sufficient data to permit procurement either from original
manufacturer or any subsupplier.

01/25193 2:44pm
105\VOLS...\SPECS\P3381514.80 P33B-15148-3



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DE-ACO6-86RL10838

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

Rev. 0

1.6.4

1 7r7n .

rJ
^
v1

1.8

1.8.1

Installation, Operation and Maintenance Manuals

Seller shall provide operation and maintenance manuals. These
shall cover the centrifugal sealless pumps furnished in accordance
with this specification section. These manuals shall fully detail
sequences of disassembly, repair, adjustment, reassembly,
lubrication and troubleshooting. Troubleshooting sections shall
include fault trees to guide both mechanical and electrical
diagnostics. The manuals shall include reduced-size copies of any
assembly drawing, subassembly drawing or parts list needed for
routine maintenance and overhaul. This data shall be submitted in
accordance with Specification Section 01730. Complete installa-
tion manuals shall also be submitted.

CLASSIFICATION OF SYSTEMS AND COMPONENTS

(Not Used)

PROJECT OR SITE ENVIRONMENTAL CONDITIONS

Climatic and Geographic Site Conditions

A. Site Elevation

B. Barometric Pressure

714 feet above sea level

14.3 psia

C. Outside Design Temperature

1) Maximum Design Temperature

Operating Environment

A. Normal Temperature

2) Minimum Design Temperature -20°F

3) Wet Bulb Design Temperature 68°F

1.8.2

B. Maximum Temperature

C. Relative Humidity

110°F

60°F to 104°F

104°F

Not controlled

PART 2 PRODUCTS

2.1 MATERIALS AND EQUIPMENT

2.1.1 General Requirements

Sealless pumps shall be furnished by a manufacturer normally
engaged in the production of industrial sealless pumps. The pump

01/25/93 2:44pm
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furnished in accordance with this specification section shall be a
sealless centrifugal pump designed and constructed in accordance
with the requirements of ANSI B73.1M. The sealless pump furnished
shall have a magnetic drive.

All exposed moving parts shall have heavy-duty removable guards
provided in accordance with OSHA Standard Instruction 1-12.14.

Seller shall be responsible for pump design, selection and
performance. Pump characteristics and selection shall be in
accordance both with ANSI B73.1M and the Hydraulic Institute
Standards (HI).

=r-
r.-D

r=- 2.1.2 Baseplates and Supports

A fabricated steel drive baseplate shall be furnished for the
separate mounted motor pump assembly. The baseplate material
shall conform with the pump material. This baseplate shall be
designed such that all equipment and auxiliary piping are located
within its confines. It shall be rigid enough to maintain pump
machinery alignment during shipping without the need for grouting.

Lifting lugs or other arrangements for hoisting and handling the
assembled unit during field erection shall be provided.

A. Pump and motor support pads shall be machined flat and in
the same plane within 0.002 inch per foot between pads.

B. Motor support pads shall be machined to provide a shim
height of not less than 3/16 inch.

C. That portion of the baseplate under the pump shall have a
drain pan with raised lip construction. The drain pan shall
have a connection at the pump outboard end.

D. Shaft centerlines shall be of sufficient height above the
baseplate to permit piping of all auxiliary connections.

E. No unit component except the motor conduit box shall
overhang the drained area of the baseplate..

F. Anchor bolt size shall be not less than 3/4-inch diameter.

6. Pipe supports shall provide piping flexibility and
accessibility necessary for proper operation and
maintenance.

2.1.3 Maximum envelope sizes and model numbers of equipment or equal are
illustrated in Attachment B.

olu5 as 2:44pm
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2.2 FABRICATION AND MANUFACTURE

2.2.1 General Requirements

The pump operating point shall be within 10 percent of the peak
efficiency on the pump performance curve. Horsepower requirements
shall not exceed the nominal rating of the motor as shown on the
nameplate at design conditions and at maximum horsepower along the
pump curve. This excludes the service factor.

All rotating parts of the assembled equipment shall operate
throughout the required range without excessive vibration, thrust
or noise. The noise level shall not exceed 85 dB at 3 feet
peripheral around the pump skid.

2.2.2 Pump Casing

Pump casings shall be designed for the maximum discharge pressure
at pumping temperature and hydrostatic test pressure at ambient
temperature. Materials, casting factors and the quality of any
welding shall be in accordance with ASME Section VIII, Division 1.
Code stamp and data report forms are not required.

2.2.3 Magnetic Drive

The design shall use magnets to ensure non-slip pump operation to
400°F throughout the entire performance range. It shall also have
zero leakage.

2.2.4 Materials

Pump casing material shall be in accordance with ANSI B73.1M. The
material shall be identified in accordance with this standard.
Bearings and shafts shall be Seller's standards for the intended
service.

Castings shall be sound. No shrink, blow holes, scale, blisters
or other defects shall be permitted. Surfaces shall be cleaned by
Seller's standard methods. All casting burrs shall be filed or
ground flush with the casting surface. The use of plastic or
cement compounds to repair leaks and defects in pressure casings
shall not be permitted.

2.2.5 Bearings

Bearings shall be sized to take the thrust loads of 150 percent
of rated capacity at maximum speed. The life for antifriction
bearings specified therein shall be L-10 of 100,000 hours service
life calculated in accordance both with AFBMA 9 and AFBMA 11. The
bushings shall provide long internal bearing life across the duty

0125/99 2:"pm
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2.2.6

2.2.7

2.2.8

2.2.9

2.2.10

range. An internal bushing holder shall be used to ensure correct
alignment of the rotating element.

Vibration

Major rotating components such as impellers and balancing drums
shall be dynamically balanced in accordance with ANSI B73.1M.
Peak-to-peak vibration limits shall apply to all pumps. These
limits shall cover rotor vibration during shop and field tests at
rated speed throughout the full operating capacity. Peak-to-peak
limits measured on the shaft are as follows:

SPEED ( RPM) '
PEAK-TO-PEAK LIMIT (MILS)

{mearsured on bearing housing),

1800 and below 1.5

Coupling

Pump manufacturer shall mount pump and motor half couplings.
Coupling shall be rated for not less than 150 percent of motor
nameplate horsepower at design rpm. All metal flexible coupling
shall be keyed to both shafts and shall be the dielectric type.
Couplings and guards shall be in accordance with OSHA Standard
Instruction 1-12.14.

Safety Guarding

All safety guards, color coding, signs, accessibility, etc., shall
be in accordance with OSHA Standard Instruction 1-12.14. Safety
guards shall be designed such that the guarded equipment is easily
accessible for maintenance.

Electric Motors

Transfer switch for emergency power supply is not required.

Motors shall be
Cooled (TEFC),
normal starting
accordance with
herein.

Coatings

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

integral, foot-mounted, Totally Enclosed Fan
squirrel-cage induction type. They shall have
and breakdown torque. Motors shall be in
Specification Section 16150 except as modified

After completion of all fabrication procedures the external
surfaces of each pump shall be thoroughly cleaned of all foreign
material, including rust, in accordance with SSPC SP-6.
Manufacturer's standard prime and finish paint or coatings shall
be applied. Stainless steel surfaces shall not be painted unless
specified otherwise.

01l25/9J 2:44pm
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U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DE-AC06-86RL10838

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

Rev. 0

2.2.11 Welding

All pump unit assembly welding requirement for baseplates and
supports shall be in accordance with AWS D1.1.

2.2.12 Labeling

Labeling and tagging shall be in accordance with Specification
Section 15196, Paragraph 2.2.2, Type 6. This shall be in addition
to the manufacturer's identification plate. The pump shall be
provided with a cast in or permanently attached direction of
rotation arrow located on the drive end of the pump.

r--^
2.2.13 Packaging

2.2.13.1 Preparation for shipment and packing shall be in accordance with
Seller's standards. At minimum, they shall provide protection"J
against corrosion and damage during normal handling, shipping and
storage. Minimum preparation shall include the requirements
listed below.

2.2.13.2 Machined surfaces, threads, bearings and bearing housings shall
be protected during shipment by application of grease or other
suitable rust-inhibiting compound.

2.2.13.3 Flanged openings shall be covered with wood or plastic protectors.
Protectors shall be installed with not less than four (4) full
diameter steel bolts and nuts of compatible material with the
flange.

2.2.13.4 Threaded connections and tapped holes shall be capped or plugged.
Compatible materials shall be used to prevent thread damage.

2.2.13.5 Pump Unit Assemblies shall be shipped fully assembled on
baseplate.

2.2.13.6 Bracing, supports and rigging connections shall be provided to
prevent damage during shipment, lifting and unloading.

2.2.13.7 Separate or loose parts shall be completely boxed. The box shall
then be attached to the main item to be shipped as a unit.

All shipping boxes shall be identified by Seller's order number,
equipment number and equipment description.

2.3 INSPECTION AND TESTING

Inspection and testing shall be in accordance both with HI
Standards and ANSI B73.1M.

01r15/93 2:44pm
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U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fluor Contract 8457

DOE Contract DE-AC06-86RL10838

Rev. 0

2.3.1 Factory Acceptance Tests (FATS)

2.3.1.1 Seller shall shop test the unit to verify pump performance. A
detailed shop testing procedure shall be submitted for Buyer
approval before testing begins. Buyer shall be notified in
advance of all source testing. Buyer reserves the right to
witness all tests (FATs).

2.3.1.2 Pump shall be tested at the factory to provide detailed perform-
ance data and demonstrate its conformance to specifications. The
pump shall be hydrostatically tested for a period of time not less
than 30 minutes. The test pressure shall be not less than one
and one-half times the head capabilities of the maximum diameter
impeller for the casing at shutoff, plus the pump maximum
allowable suction head. In no case shall the test pressure be
less than 250 psig. Pump casing shall be tight at the test
pressure. During the test no visually-detectable leakage shall
occur at any joint.

2.3.1.3 Seller shall furnish certified shop test curves and FAT reports.
These curves shall show the pump's head-capacity, efficiency and
brake horsepower in accordance with HI Standards.

PART 3 EXECUTION

(Not Used)

END OF SECTION

01/25R8 2:44pm
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FLUOR DANIEL
IEVISION

DATA SHEET

U.S. Department of Energy
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DEAC06-86RL10838

SEALLESS PUMPS

FLOOR DRAW GTC)f TANK No. Motor Driven 1

Service TPANSFEAPUMP
PumpTagNo. PX,520-Wt C°°ing

PumpMtr. A-OOIiDWVNGTCHTANK7RMSFER Impeller

Size & Type PUMP Internal

N

Na/o t SSL

PtfMP MATERRLS

mw cc

304L S.S.

304L S.S.

o. Stages
Motor Tag No. SAME No. Pumps Req -

Serial No.
Motor Provided By A44VUFAcnhvR No. Turbine Driven

1

Name wdc'!F/MMaTCn Capacity (U.S. GPM): Temp. ('F): Max. Min.

Pumping Temperature (°F): Normal 75 Rated 75 Rel. Humid. (%): Max. Min._

Normal 70 Max._ Min. Discharge Pressure (PSIG): 62 Ahitude (Feet):

Specific Gravity: @ 70 °F= g'"T Suction Pressure (PSIG): 0 Indoor Q Heater Q Roof

Vapor Press. ( PSIA): 0.36 Max. Rated 0•6 0 Outdoor 0 Unheater 0 Sun

Viscosity (CP): @ 70 °F= g'" Differential Pressure (PSI): 62 Area Classlfication: 3

Corrosion/Erosion Caused By: Differential Head (Feet): 144 Other:

Remarks: NPSH Available (Feet): 33 Remarks:

PERFOWAANCE o Be

Proposal Curve No.: Minimum Continuous Flow (GPM): NPSH Required (Feet Water):

Speed (RPM): Thermal Stable 3% Head Drop

Efficiency (%): Max. Head Rated Imp. (Faet): Suction Specified Speed:

and

SIZE I TYPE

Drain

Casing Mount: q Foot q Bracket

Centerline q Near CntVl. q Inline

Casing Split: q Axial q Radial

Casing Type: q Diffuser q Staggered

q Single Volute q Double Volute

Max. Allowable Pressure (PSIG):

At 6Q°F

At Nom. Pump Temp.

Hydro Test Pressure (PSIG):

Lubrication Type: q API 614

q Grease q Ring Oil q Oil Mist

q Flood q Flinger q Pressure
Remarks:

Impeller Diameter (Inches)

Rated_ Max. _,_ Min._

Impeller Type: q Open q Closed

Imp. Suction: q Single q Double

Imp. Mount: q Btwn. Brgs q Overhung

Rotation (Coupling End): q CW q CCW
Beadng (rype/Number):

Radiai

Thrust

Coupling:

Manufacturer

Type/Model

Driver He6-Coupling Mounted By:

0 Pump Mfr. Q Driver Mfr. 0 Purchaser

= ny Purcnaser tJ -

Pressure Gage

Warm Up

Balance Line

Packing:

Manufacturer

Type

Size/No. Rings

Mechanical Seal:

API Class code

Manufacturer

Model

Mfr. Code

0 Cartridge Type Required

Gland Type/Mat'I.:

Gland Plate Tape Required for.

P33B-15148



FLUOR DANIEL
DATA SHEET

U.S. DepaRment of Energy
Hanford Waste Vitrification Plant
Richland, Washin on
DOE Contract DE^AC06-86RL10838

SEALLESS PUMPS

0

P1F5Z6003

15148

ALL tTEMS SHALL COMPLY WITH GENERAL SPECIFICATION SHEETS: SS 15118

REGIq.ATED DRAgrS GTCN No. Motor Driven 1 PUMP MATERIALS

Service TANK TF6WSFER P(RM Casing 'aw c c

Pump Tag No. ^'^^ ceawPump Mlr. Impsllsr
qEG(p.A7ED DRAMIS CA7CN TANK

Size & Type Internal Pails 1011" c c
TPANSFEq PUWP

No. Stages Motor Tag No. SAME No. Pumps Req

Serial No. Motor Provided By A&aNLIE1110200 No. Turbine Driven

CT

t°:L7

^

C-^

L10UID

Name

Pumping Temperature (°F):

Normal 70 Max. 120 Min._

Speclfic Gravity: @ ZV °F= 0-91m;

Vapor Press. (PSIA): 0.36

Viscosity (CP): @ 70 'F= 0.98

Corrosion/Erosion Caused By:

Remarks:

IEVISION

Capacity (U.S. GPM): Temp. (°F): Max. Min.

Normal 70 Rated 70 Rel. Humid. (%): Max. Min._

Discharge Pressure (PSIG): 60 Ahitude (Feet):

Suction Pressure (PSIG):
0 Indoor 0 Heater 0 Roof

Max. Rated 0-6 0 Outdoor 0 Unheater 0 Sun

Differential Pressure (PSQ: so 3
Area Classification:

Differential Head (Feet): 139
Other:

NPSH Available (Feet): 33
Remarks:

25Hydraulic Power (HP):

PERFORMANCE o Be

Proposal Curve No.: Minimum Continuous Flow (GPM): NPSH Required ( Feet Water):

Speed (RPM): Thermal Stable 3% Head Drop

Efficiency (%): Max. Head Rated Imp. (Feet): Suction Specified Speed:

M^
S SIZE RATING FACING LOCATION

Suction

Cuing Mount: q Foot q Bracket

Centerline q Near Cmrl. q Inline

Cming Split: q Axial q Radial

Casing Type: q Diffuser q Staggered

q Single Volute q Double Volute

Max. Allowable Pressure (PSIG):

At 60'F

At Nom. Pump Temp.

Hydro Test Pressure (PSIG):

Lubrication Type: q API 614

q Greaee q Ring Oil q Oil Mist

q Flood q Flinger q Pressure

Remarks:

Impeller Diameter (inches)

Rated_ Max._ Min._

Impeller Type: q Open q Closed

Imp. Suction: q Single q Double

Imp. Mount: q Btwn. Brgs q Overhung

Rotation (Coupling End): q CW q CCW

Bearing (type/Number):

Radial

Thrust

Coupling:

Manufacturer

Type/Model

Driver Half-Coupling Mounted By:

0 Pump Mfr. 0 Driver Mfc Q Purchaser

-By Purchaser U ^

Drain

Pressure Gage

Warm Up

Balance Line

Packing:

Manufacturer

Type

Size/No. Rings

Mechanical Seal:

API Class code

Manufacturer

Model

Mfr. Code

0 Cadrfdge Type Required

Gland Type/Mat'I.:

Gland Plate Taps Required for:

P93B-15148



M

FLUOR DANIEL
DATA SHEET

U.S. Department of Energy
Hanford Waste Vitrification Plant
Richland, Washin on
DOE Contract DE^AC06-86RL10838

SEALLESS PUMPS

P1F52ao04

SSL

C``!
G
(^-i

ACID DNAIN GTCH TANK No. Motor Driven t PUMP MATERIALS

Service TRANSFER PUMP ^^^ Casing 304L S.S.
Pump Tag No.

PumpMrr. ACIDDRAIN CA7CN TANK Impeller 304L as.

Size & Type TRANSFER PUMP Internal Parts 304L S.S.

No. Stages
Motor Tag No..

No. Pumps Req -.. i

Serial No. Motor Provided By AtANUFACTUqEq

No. Turbine Driven N e

LIOUID OPEiATING CONDrr1ONS SRE CONDRIDNS
Name IVASWwaTIEw(A!`J+1 Capacity (U.S. GPM): Temp (°F): Max Min. . .

Pumping Temperature rF): Normal 30 Rated 30 Rel. Humid. (%): Max. Min._

Normal 70 Max._ Min. Discharge Pressure (PSIG): 51 Altitude ( Feet):

Specific Gravity: @ 70 °F= 0•99M Suction Pressure (PSIG): 0 Indoor 0 Heater 0 Roof

Vapor Press. (PSIA): 0-36 Max. Rated 0.60
0 Outdoor 0 Unheater 0 Sun

Viscosity (CP): p 70 °F= 0-96 Differential Pressure (PSI): so Area Classification: 3

Corrosion/Erosion Caused By: ACID Differential Head (Feet): 116 Other:

Remarks: NPSH Available (Feet): 33 Remarks:
90.Hvdraulic Power fHPI:

Proposal Curve No.: Minimum Continuous Flow (GPM): NPSH Required (Feet Water):

Speed (RPM): Thermal Stable 3% Head Drop

Efficiency (%): Max. Head Rated Imp. (Feet): Suction Specified Speed:

Rated Power (BHP): Max. Power Rated Imp. (BHPI:

Suction

Casing Mount: q Foot q Bracket

Centerline q Near Cntrl. q Inline

Cesing Split: q Axial q Radial

Casing Type: q Diffuser q Staggered

q Single Volute q Double Volute

Max. Allowable Pressure (PSIG):
At 60°F

At Nom. Pump Temp.

Hydro Teat Pressure (PSIG):

Lubrication Type: q API 614

q Grease q Ring Oil q Oil Mist

q Flood q Flinger q Pressure
Remarks:

Impeller Diameter (Inches)

Rated_ Max._ Min._

Impeller Type: q Open q Closed

Imp. Suction: q Single q Double

Imp. Mount: q Btwn. Brgs q Overhung

Rotation (Coupling End): q CW q CCW
Bearing (iype/Number):

Radial

Thrust

Coupling:

Manufacturer

Type/Model

Driver Half-Coupling Mounted By:

0 Pump Mfr. 0 Driver Mrr. 0 Purchaser

- by Purchaser LI =

RENSION

MISC.

0

TYPE

Vent

Preseure Gage

Warm Up

Balance Line

Packing:

Manufacturer

Type

Size/No. Rings

Mechanical Seal:

API Class code

Manufacturer

Model

Mfr. Code

0 Cartridge Type Required

Gland Type/Mat'l.:

Gland Plate Tapa Required for:

P33B -15148



FLUOR DANIEL
DATA SHEET

U.S. Department of Energy
Hanford Waste Vitrification Plant
Richland, Washinqton
DOE Contract DE-AC06-86RL10838

SEALLESS PUMPS

W.

PJf524006

SSL

0

ORGANIC ACID DRAIN CATCH No. Motor Driven I PLW MATERLOLLS

Service TAHKTflAN6FEAPt/MP ^^
= Casing 3oLLSS_

Pump Tag No .
301L S S

Pump Mh . .Impeller
ORdyyIC ACID DR46V CATCH TANK

Size & Type TRANSFEp PtpyP Internal Parts 304L S.S.

No. Stages
Motor Tag No..

No. Pumps Req t

Serial No. Motor Provided By A44VUFACTVRER

Name ^'T;r ,,,TFQ "'W% Capacity ( U.S. GPM): Temp. (°F): Max. Min.

Pumping Temperature (°F): Normal 30 Rated 30 Rsl. Humid. (%): Max. Min._

Normal TO Max._ Min. Discharge Pressure (PSIG): 51-9 Altitude (Feet):

Specific Gravity: @ TO °F= 1•0 Suction Pressure (PSIG): 0 Indoor 0 Hester 0 Roof

Vapor Press. (PSIA): 0'36 Max. 26 Rated 0.60 0 Outdoor 0 Unheater 0 Sun

Viscosity (CP): @ 70 °F= 0'96 Differential Pressure (PSI): 57.3 Area Classification: 3

Conosion/Eroslon Caused By: AC1D Differential Head ( Feet): 116 Other:

Remarks: NPSH Available (Feet): 30 Remarks:

...^-_.._ .,_...__ ..,.,.. 0.9

Proposal Curve No.: Minimum Continuous Flow (GPM): NPSH Required (Faet Water):

Speed (RPM): Thermal Stable 3% Head Drop

Efficiency (%): Max. Head Rated Imp. (Fast): Suction Specified Speed:

Rated Power (BHP): Max. Power Rated Imo. (BHP):

and

Casing Mount: q Foot q Bracket

Csmerfine q Near Cntrl. q Inline

Casing Split: q Axial q Radial

Casing Type: q Diffuser q Staggered

0 Single Volute q Double Volute

Max. Allowable Pressure (PSIG):

At 6tPF

At Nom. Pump Temp.

Hydro Test Pressure (PSIG):

Lubrication Type: q API 614

q Grease q Ring Oil q Oil Mlst

q Flood q Flinger q Pressure

Remarks:

Impeller Diameter (Inches)

Rated_ Max._ Min._

Impeller Type: q Open q Closed

Imp. Suction: q Single q Double

Imp. Mount: q Btwn. Brgs q Overhung

Rotation (Coupling End): q CW q CCW
Bearing (Type/Number):

Radial

Thrust

Coupling:

Manufacturer

Type/Model
Driver HaE-Coupling Moumed By:

0 Pump Mfr. 0 Driver Mtr. 0 Purchaser

= tly Purchaser LI =

SIZE

Pressure Gage

Warm Up

Belance Line

Packing:

Manufacturer

Type

Size/No. Rings

Mechanical Seal:

API Class code

Manufacturer

Model

Mfr. Code

0 Cartridge Type Required

Gland Type/Mat9.:

Gland Plate Taps Required for:

P33B - 15148



FLUOR DANIEL
DATA SHEET

U.S. Department of Energy
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DE^AC06-86RL10838

SEALLESS PUMPS

No. Motor Driven t

ssL

FLOOR DR41N SAMPUNG

Service TANK TRANSFER PUMP

Pump Mfr.

Size & Type

No. Stages

Serial No.

LIOUID

Name JIdcTC rvet'ca

Pumping Temperature (°F):

Normal 70 Max._ Min._

Specific Gravity: Q 70 °F- 0_eea0

Vapor Press. (PSIA): 0.36

Viscosity (CP): @ 70 F_ 0.98

Corrosion/Erosion Caused By:

Remarks:

IENSION

PUMP MATERW.S

Pump Tag No. PX`'40

fiOOR U21rN SAMPUNG TANK

7R4VSFEA Pl/MP

Motor Tag No. SAME

Motor Provided By A44MUFACNREW

OPERATING CONDITIONS

Capacity (U.S. GPM):

Normal 75 Rated 75

Discharge Pressure (PSIG): 62

Suction Pressure (PSIG):

Max. Rated 0-60

Differential Pressure (PSI): 62

Differential Head (Feet): 144

NPSH Available (Feet): 33

Hvdraulic Power (HPI: Z-T

Casing 30aL 5.5.

Impeller 304t S.S.

Internal Parts 304L S.S.

nommo^
No. Pumps Req ^

No. Turbine Driven

Temp. (°F): Max. Min.

Rel. Humid. (%): Max. Min._

ARhude ( Feet):

Q indoor 0 Heater 0 Roof

Q Outdoor 0 Unheater 0 Sun

Area Classification: 3

[khnr•

Remarks:

Proposal Curve No.: Minimum Continuoue Flow (GPM): NPSH Required (Feet Water):

Speed (RPM): Thermal Stable 3% Head Drop

Efficiency (%): Max. Head Rated Imp. (Feet): Suction Specified Speed:

Rated Power (BHP): Max. Power Rated Imn. IBHPI• _

and

Casing Mount: q Foot q Bracket

Centerline q Near Cntrl. q Inline

Casing Split: q Axial q Radial

Casing Type: q Diffuser q Staggered

q Single Volute q Double Volute

Max. Allowable Pressure (PSIG):
At 60°F

At Nom. Pump Temp.

Hydro Test Pressure (PSIG):

Lubrication Type: q API 614

q Grease q Ring Oil q OII Mlst

q Flood q Flinger q Pressure

Remarks:

Impeller Diameter (Inches)

Rated_ Max._ Min._

Impeller Type: q Open q Closed

Imp. Suction: q Single q Double

Imp. Mount: q Btwn. Brgs q Overhung

Rotation (Coupling End): q CW q CCW

Bearing (fype/Number):

Radial

Thrust

Coupling:

Manufacturer

Type/Model
Driver HeM-Coupling Mounted By:

0 Pump Mlr. 0 Driver Mfr. 0 Purchaser

- by rurenaser L-I ^

Pressure Gage

Warm Up

Balance Une

Packing:

Manufacturer

Type

Size/No. Rings

Mechanical Seal:

API Class code

Manufacturer

Model

Mlr. Code

0 Cartridge Type Required

Gland Type/Mat'I.:

Gland Plate Taps Required for:

raw - ia»a



ATTACHMENT A

SO
FLUOR DANIEL

DATA SHEET

U.S. Department of Energy
Hanford Waste Vitrification Plant
Richland, Washin on
DOE Contract DE^AC06-86RL10838

SEALLESS PUMPS

NO.

No. Motor DrHen
1

nEVISION

0
ATE CONTMCT

03,rs88
845734

u; NO.
P7F514002

PECIFlCATqN SECT NO

15148
RKI BV CHK'D APPR'D

aararr SSL

PUMP MATEAW.S

Service
SUGAR SOLUTION FEm PUMP PA.r^O.00Y Casing -

Pump Tag No.
Pump Mfr. SUGAR SOLUTION FEED PUMP Impeller -

Size & Type Internal Parts _

Isis'llillillisNo. Stages
Motor Tag No.

SAME No. Pumps Req .

Serial No. Motor Provided By
MANUFACTENIER No. Turbine Driven

Name rr:wricc nsr. BY raHn

Pumping Temperature (°F):

Normal 100 Max. 100 Min.

Specific Gravity: Q 1W °F= 1-W

Vapor Press. (PSIA):
0.95

Viscosity (CP): @ 100 °F=
Goo

Corrosion/Erosion Caused By:

Remerks:

Capacity (U.S. GPM):

Normal 1 Rated 1'38

Discharge Pressure (PSIG) : 38'8

Suction Pressure (PSIG):

Max. Rated 0"g

Differential Pressure (PSq: 30

Differential Head (Feet): 614

NPSH Available (Feet): 23"6

Hvdraulic Power (HP):
0.018

Temp. (°F): Max. Min.

Rel. Humid. (%): Max. Min.

AltNude (Feet):

Q Indoor 0 Heater 0 Roof

0 Outdoor 0 Unheater 0 Sun

Area Classification: 3

Other:

Remarks:

Proposal Curve No.: Minimum Continuous Flow (GPM): NPSH Required (Feet Water):

Speed (RPM): Thermal Stable 3% Head Drop

Efficiency (%): Max. Head Rated Imp. (Feet): Suction Specified Speed:

Rated Power (BHPI: Max. Power Rated Imo. (BHPI:

SIZE I RATING

Casing Mount: q Foot q Bracket

Cenlerline q Near Cntrl. q Inline

Casing Split: q A)iel q Radial

Casing Type: q Diffuser q Staggered

q Single Volute q Double Volute

Max. Allowable Pressure (PSIG):

At 60°F

At Nom. Pump Temp.

Hydro Test Pressure (PSIG):

Lubrication Type: q API 614

q Grease q Ring Oil q Oil Mist

q Flood q Flinger q Pressure
Remarks:

Impeller Diameter (Inches)

Rated_ Max._ Min._

Impeller Type: q Open q Closed

Imp. Suction: q Single q Double

Imp. Mount: q Btwn. Brgs q Overhung

Rotation (Coupling End): q CW q CCW

Bearing (Type(Number):

Radial

Thrust

Coupling:

Manufacturer

Type/Model

Driver HeN-Coupling Mounted By:

0 Pump Mir. 0 Driver Mfr. 0 Purchaser

Drain

301U3/BL S.S.

301LJ318L S.S.

SIZE I TYPE

Pressure Gage

WamrUp

Balance Une

Packing:

Manufacturer

Type

Size/No. Rings

Mechanical Seal:

API Class code

Manufacturer

Model

Mfr. Code

0 Csrtridge Type Required

Gland Type/Mat'I.:

Gland Plate Taps Required for:

P838 -15146



^FLUOR DANIEL
DATA SHEET

U.S. Department of Energy
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DE=AC06-86RL10838

SEALLESS PUMPS
^^qll

LJ^.^^

rl..t
P"7

^
e-. s

rZ-,

QFF-CaA,S TIiEATMENT

Service CHEMICAL FEED PUMP

Pump Mfr.

Size & Type

No. Stages

Serial No.

Name MnI

Pumping Temperature (°F):

Normal n Max. n Min._

Specific Gravity: @ n °F= 0.997

Vapor Press. (PSIA): 0-46

Viscosity (CP): @ n °F= 0'877

Corrosion/Erosion Caused By:

Remarks:

Proposal Curve No.:

Speed (RPM):_

Efficiency (%): -

REVISIOF!

No. Motor Driven t

Pump Tag No. P1t•540-004

OFF-0AS 7REA7MENT CHEMMwLL

FEED PUMP

Motor Tag No. -

Motor Provided By

SAME

MANUFACTUAER

PUMP MATERIILLS

Casing s+ar ss

Impeller 316L S.S.

Internal Parts 31&- S.S.

No. Pumps Req

No. Turbine Driven

OPERATING t%MIDRIONS SRE CONDffIONS

Capacity ( U.S. GPM): Temp. rF): Max. Min.

Normal 5 Rated B'w Rel. Humid. (%): Max. Min._

Discherge Pressure (PSIG): 11-4 ARitude (Feet):

Suction Pressure (PSIG): 0 Indoor 0 Heater 0 Roof

Max. Rated 0.6 0 Outdoor 0 Unheater 0 Sun

Differential Pressure (PSI): 10'6 Area Classification: 3

Differential Head (Feet): 24.5 Other:

NPSH Available (Feet): 23'7 Remarks:

0.043

Minimum Continuous Flow (GPM):

Thermal Stable _

Max. Head Rated Imp. (Feet):

NPSH Required (Feet Water):

3% Head Drop

Suction Specified Speed: -

Be Comotslod By Purahaaar and

I Casing Mount: q Foot q BracketI

Centerline q Near Cntrl. q Inline

Casing Split: q Axial q Radial

Casing Type: q Diffuser q Staggered

q Single Volute q Double Volute

Max. Allowable Pressure (PSIG):
At 80°F

At Nom. Pump Temp.
Hydro Test Pressure (PSIG):

Lubrication Type: q API 614

q Grease q Ring Oil q Oil Mist

q Flood q Flinger q Pressure
Remarks:

CONNEC'T1ONS

Impeller Diameter (Inches)

Rated_ Max._ Min._

Impeller Type: q Open q Closed

Imp. Suction: q Single q Double

Imp. Mount: q Btwn. Brgs q Overhung

Rotation (Coupling End): q CW q CCW
Bearing (iype/Number):

Radial

Coupling:

Manufacturer

Type/Model
Driver Half-Coupling Mounted By:

0 Pump Mfr. 0 Driver Mfr. 0 Purchaser

vent

Pressure Gage

Warm Up

Balance Line

Packing:

Manufacturer

Type

Sae/No. Rings

Mechanical Seal:

API Class code

Manufacturer

Model

Mfr. Code

0 Cartridge Type Required

Gland Type/Mat'l.:

Gland Plate Taps Required for:

P33B - 15146



FLUOR DANIEL
DATA SHEET

U.S. Department of Energy
Hanford Waste Vitrification Plant
Richland, Washin on
DOE Contract DE^AC06-86RL10838

SEALLESS PUMPS

RENSION

POTASSIUMHYDRQnDEI No. Motor Driven I

Service FRIT MOD1REA FEED PUMP ^,^ Cuing
Pump Tag No.

ImpellerPumpMlr.
POTASSIU161 HYDROWDIF1FRIT MODIFIER

Size & Type FEED pUMp Internal Parta

No. Stages

Serial No. -

Name e^Td^rrru umwmnc

31.7% BY WEIGHn

Pumping Temperature CF):

Normal n Max. 100 Min._

Specific Gravity: @ 77 'F= 14528

Vapor Press.(PSIA): 0.46

Viscosity (CP): @ n °F= 8'8111

Corrosion/Erosion Caused By:

Motor Tag No. -

Motor Provided By

PX-Sb006

PECIFICATON SECT NO.

15148
RG BY CHMD

ranuen SsL

PUMP MATERVILS

3181 S.S.

3I6L S.S.

3I6L S.S.

SAME
No. Pumps Req

A&AKNACTURER No. Turbine Driven

Capacity (U.S. GPM):

Normal 5 Rated 5.88

Discharge Pressure (PSIG): 37-2

Suction Pressure (PSIG):

Max. Rated 12

Differential Pressure (PSI): 38

Differential Head (Feet): 54.4

NPSH Available (Feet): 22.9

Hvdraulic Power (HP): 0.145

Temp. (°F): Max. Min.

Rel. Humid. (%): Max. Min.-

Ahhude (Feet):

Q Indoor Q Heater Q Root

Q Outdoor 0 Unheater 0 Sun

Area Classification: 3

Other:

Remarks:

Proposal Curve No.: Minimum Continuous Flow (GPM): NPSH Required (Feet Water):

Speed (RPM): Thermal Stable 3% Head Drop

Efficiency (%): Max. Head Rated Imp. (Feet): Suction Specified Speed:

Rated Power (BHPI: Max. Power Rated Imp. (BHP):

Suction

Cuing Mount: q Foot q Bracket

Centerline q Near Cntrl. q Inline

Casing Split: q Axial q Radial

Casing Type: q Diffuser q Staggered

q Single Volute q Double Volute

Max. Allowable Pressure (PSIG):

At 60°F

At Nom. Pump Temp.

Hydro Test Pressure (PSIG):

Lubrication Type: q API 614

q Grease q Ring Oil q Oil Mist

q Flood q Flinger q Pressure

Remarks:

Impeller Dlameter (Inches)

Rated_ Max._ Min._

Impeller Type: q Open q Closed

Imp. Suction: q Single q Double

Imp. Mount: q Btwn. Brgs q Overhung

Rotation (Coupling End): q CW q CCW

Bearing (Type/Number):

Radial

Thrust

Coupling:

Manufacturer

Type/Model

Driver Half-Coupling Mounted By:

0 Pump Mfc Q Driver Mlr. 0 Purchaser

- tiy rurchuer LJ =

Drain

Pressure Gage

Warm Up

Balance Line

Packing:

Manufacturer

Type
Slze/No. Rings

Mechanical Seal:

API Class code

Manufacturer

Model

Mtr. Code

0 Cartridge Type Required

Gland Type/Mat'I.:

Gland Plate Taps Required for:

P33B - 15148
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FLUOR DANIEL
DATA SHEET

U.S. Department of Energy
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DEAC06-86RL10838

SEALLESS PUMPS

Serv'rce ^C ACID FEW PUMP

Pump Mir. -

Size & Type

No. Stages,

Serial No

Pump Tag No. PX11404W

FDRMIC ACAD FEED PUMP

Motor Tag No. -

Motor Provided By

PK51o-gog

SSL

PUMP MATERIALS

Casing 37OL bb-

Impeller 316L S.S.

Internal Parts 316L S.S.

SAME No. Pumps Req -

MANUFACTURER No. Turbine Driven

Name FaawIc wc11J reoz m' werrmt Capacity (U.S. GPM): Temp. (°F): Max. Min.

Pumping Temperature rF): Normal 0-4 Rated 4'4 Rel. Humid. (%): Max. Min._

Normal n Max.n Min. Discharge Pressure (PSIG) : 12A Altilude ( Feet):

Specific Gravity: @ n °F= 1.201 Suction Pressure (PSIG): 0 Indoor 0 Heater 0 Roo1

(PSIA): 1'06Vapor Press Rated 0•6Max 0 Outdoor 0 Unheater 0 Sun. .

Viscoa'ny (CP): @ n °F= 1'6 Differential Pressure (PSI): 12 Area Classification: 3

Corrosion/Erosion Caused By: Differential Head (Feet): 212 Other:

Remarks: NPSH Available (Feet): 27 Remarks: 1°- SCNmtn-E 160- 7YPE 316L

0 03Hvdraulic Power fHP): ' USED FOR 7Fff 7RMISFER UNE

Proposal Curve No.:

Speed (RPM):-

Efficiency (%): _

Minimum Continuous Flow (GPM):

Thermal Stable _

Max. Head Rated Imp. (Feet): _

NPSH Required (Feet Water):

3% Head Drop

Suction Specified Speed: -

RATING I FACING I LOCATION

Casing Mount: q Foot q Bracket

Centerline q Near Cntrl. q Inline

Casing Split: q Auial q Radial

Cuing Type: q Diffuser q Staggered

q Single Volute q Double Volute

Max. Allowable Pressure (PSIG):
At 60°F

At Nom. Pump Temp.

Hydro Test Pressure (PSIG):

Lubrication Type: q API 614

q Grease q Ring Oil q Oil Mist

q Flood q Flinger q Pressure
Remarks:

NO. rEwSiOr+

No. Motor Driven 1

Vent

Pressure Gage

Warm Up

Balance Une

Packing:

Manufacturer

Type
Size/No. Rings

Mechanical Seal:

API Clase code

Manufacturer

Model

Mfc Code

0 Cartridge Type Required

Gland Type/Mat'I.:

Gland Plate Taps Required for:

Impeller Dlameter (Inchee)

Rated_ Max._ Min._

Impeller Type: q Open q Closed

Imp. Suction: q Single q Double

Imp. Mount: q Btwn. Brga q Overhung

Rotation (Coupling End): q CW q CCW
Bearing (Type/Number):

Radial

Thrust

Coupling:

Manufacturer

Type/Model
Driver HeM-Coupling Mounted By:

0 Pump Mfr. 0 Driver Mfr. 0 Purchaser

= ev rurcnaser Li =

P398 - 15148 ^^ ^-^^
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FLUOR DANIEL

DATA SHEET

U.S. Department of Energy
HanfordPWaste Vitrification Plant
Richland, Washington
DOE Contract DE^ACO6-86RL10838

SEALLESS PUMPS

MiPoC ACID (30%)

Service FEED PUMP

Pump Mrr.

Size & Type

No. Stages

Serial No.

Name arM: AfYO rc^'tRV^rRMI

Pumping Temperature (°F):

Normal 77 Max. 77 Min._

Specific Gravity: Q 77 °F= 1-36s

Vapor Preas. (PSIA): oM

Viscosity (CP): @ 77 'F= 175

Corrosion/Erosion Caused By:

Remarks:

Proposal Curve No.:

Speed (RPM):-

Efficiency (%): -

NOZZLES

REVISION

0445-8D s^s731

TAG NO.

P7F540-015

No. Motor Driven t
PUMP L41ATERIIALS

Pump Tag No. pu5eno15 Casing 229/32d-

^K, k,Un (^t Impeller 3Ge!-/3161-

s1:Fn Prwv Internal Parts ^oeV-/3151-

Motor Tag No. sAUF No. Pumps Req

Motor Provided By asAaa>FAcn/aFp No. Turbine Driven

Capacity ( U.S. GPM): Temp. (°FJ: Max. Min.

Normal 10 Rated 1375 Rel. Humid. (%): Max. Min._

Discharge Pressure ( PSIG): 159 Altitude (Feet):

Suction Pressure (PSIG): Q Indoor 0 Heater 0 Roof

Max. Rated 10 0 Outdoor 0 Unheater 0 Sun

Differential Pressure (PSI): 24-9 Area Classification: 3

2e4l H FD Other:ead ( eet):ifferentia

265 Remarks:NPSH Available (Feet):

Hy draulic Power (HP): 0-12

Minimum Continuous Flow (GPM):

Thermal Stable _

Max. Head Rated Imp. (Feet): _

NPSH Required (Feet Water):

3% Head Drop

Suction Specified Speed: -

LOCATION I I MISC.

Impeller Diameter (Inches)

Rated_ Max._ Min._

Impeller Type: q Open q Closed

Imp. Suction: q Single q Double

Imp. Mount: q Btwn. Brgs q Overhung

Rotation (Coupling End): q CW q CCW

Bearing (Type/Number):

Radial

Thrust

Coupling:

Manufacturer

Type/Model

Driver Half-Coupling Mounted By:

0 Pump Mir. 0 Driver Mfr. 0 Purchaser

Casing Mount: q Foot q Bracket

Centerline q Near Cntrl. q Inline

Casing Split: q Axial q Radial

Casing Type: q Diffuser q Staggered

q Single Volute q Double Volute

Max. Allowable Pressure (PSIG):

At 60°F

At Nom. Pump Temp.

Hydro Test Pressure (PSIG):

Lubrication Type: q API 614

q Graase q Ring Oil q Oil Mist

q Flood q Flinger q Pressure

Remarks:

iiseem 0 = By Purchaser q =

Vent

Pressure Gage

Warm Up

Balance Line

Packing:

Manufacturer

Type

Size/No. Rings

Mechanical Seal:

API Class cods

Manufacturer

Model

Mlr. Code

0 Cartridge Type Required

Gland Type/MePI.:

Gland Plate Taps Required for:

Quench 0 Flush 0 Drain 0 Vent

P339-15148



FLUOR DANIEL
DATA SHEET

U.S. Department of Energy
Hanford Waste Vitrification Plant
Richland, Washinqton
DOE Contract DE=AC06-86RL10838

SEALLESS PUMPS

FEM*N

P1FS40419

SSL

01•

i"-,

t^
K'-k

-rr-

NlIRfC ACID No. Motor Driven 1

Service DECOVFEED PUMP
Pump Tag No. PX90'018

Pump Mfr.
NITRIC ACID

Size & Type DECOIV FEED PUMP

No. Stages ^E
Motor Tag No.

Serial No. Motor Provided By AMNUFACTURER

Name N!!H/C A6I0 (12% Wtl

POTASSIUM PEAMANGANATE (0.75% MRf

Pumping Temperature (°F):

Normal n Max._ Min._

Specific Gravity: Q 77 F= 1'064

Vapor Press. (PSIA): 0.46

Viscosity (CP): @ n °F= 0'95

Conosion/Erosion Caused By:

Remarks:

PUMP MATERIALS

Casing -^ r++ru e c

Impeller 30#LjWM- S.S.

Internal Parts 3MJ316L S.S.

No. Pumps Req

No. Turbine Driven

Capacity (U.S. OPM): Temp. (°F): Max. Min.

Normal 30 Rated 41'25 Rel. Humid. (%): Max. Min._

Discharge Pressure (PSIG): 2W-2 ARitude (Feet):

Suction Pressure (PSIG): 0 Indoor 0 Heater 0 Roof

Max. Rated 4'7 0 Outdoor OUnheater Q Sun

Differential Pressure (PSI): 227'5 Area Classification: 3

Differential Head (Feet): 4910 Other:

NPSH Available (Feet): 40,3 Remarks:

4715Hvdraulic Power (HPI: '

Proposal Curve No.: Minimum Continuous Flow (GPM): NPSH Required (Feet Water):

Speed (RPM): Thermal Stable 3% Head Drop

Efficiency (%): Max. Head Rated Imp. (Feet): Suction Specified Speed:

Rated Power (BHPI: Max. Power Rated Imc. (BHPI:

Drain

Casing Mount: q Foot q Bracket

Centerline q Near Cntrl. q Inline

Casing Split: q Axial q Radial

Casing Type: q Diffuser q Staggered

q Single Volute q Double Volute

Max. Allowable Pressure (PSIG):

At BO°F

At Nom. Pump Temp.

Hydro Test Pressure (PSIG):

Lubrication Type: q API 614

q Grease q Ring Oil q Oil Mist

q Flood q Flinger q Pressure

Remarks:

Impeller Diameter (Inohes)

Rated- Max._ Min._

Impeller Type: q Open q Closed

Imp. Suction: q Single q Double

Imp. Mount: q Btwn. Brga q Overhung

Rotation (Coupling End): q CW q CCW

Bearing (rype/Number):
Radial

Thrust

Coupling:

Manufacturer

Type/Model
Driver Half-Coupling Moumed By:

0 Pump Mfr. Q Driver Mfr. Q Purchaser

- By Purchaser LJ =

Pressure Gage

Warm Up

Balance Line

Packing:

Manufacturer

Type

Size/No. Rings

Mechanical Seel:

API Class code

Manufacturer

Model

Mfr. Code

0 Cartridge Type Required

Gland Type/MaYI.:

Gland Plate Tops Required for:

P338 -16148



FLUOR DANIEL
DATA SHEET

U.S. Department of Energy
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DE=AC06-86RL10838

SEALLESS PUMPS

qEVISKNI

PJF51POZ1

'ECIFK:ATION SECT NO

15148
OHK'DWG By

,Aar¢en SSt-

PUMP MATEAWS

316L S.S.

3I6L S.S.

3161 S.S.

QKA-C ACA0 No. Motor Driven 1

Service DEOONTAMM11ON FEED P1,11161117 ^^21 Casing
Pump Tag No.

PumpMtr.
^^^DECOAMAIIINNATION

Impeller

Size & Type /EEp P(pyp Internal Parts

No. Stages

Serial No..

Name UNJ-a%JW4O l1096 97 art/6nr/

Pumping Temperature (°F):

Normal n Max. 150 Min._

Specific Gravity: @ n °F= 11M

Vapor Press. (PSIA): 0•46

Viscosity (CP): @ n °F= 1mov

Conosion/Erosion Caused By:

Remarks:

Motor Tag No.
SAME No, Pumps Req

Motor Provided By
A&ANUFACNREA No. Turbine Driven

Capacity (U.S. GPM): Temp. (°F): Max. Min.

Normal 30 Rated 41'25 Rel. Humid. (%): Max. Min._

Discharge Pressure (PSIG) : 231•7 Altitude (Feet):

Suction Pressure (PSIG): 0 Indoor Q Heater Q Rooi

Max. Rated 4•6 0 Outdoor 0 Unheater Q Sun

Differential Pressure (PSI): 227•1 Area Classification : 3

Differential Head (Feet): 506.8 Other:

NPSH Available (Feet): 47.2 Remarks:

462SHvdraulic Power (HP): '

Proposal Curve No.: Minimum Continuous Flow (GPM): NPSH Required (Feet Water):

Speed (RPM): Thermal Stable 3% Head Drop

Efficiency (%): Max. Head Rated Imp. (Feet): Suction Specified Speed:

Rated Power (BHPI: Max. Power Rated Into. (BHP):

Casing Mount: q Foot q Bracket

Csmerline q Near Cmrl. q Inline

Casing Split: q Axial q Radial

Casing Type: q Diffuser q Staggered

q Single Volute q Double Volute

Max. Allowable Pressure (PSIG):

At 60°F

At Nom. Pump Temp.

Hydro Test Pressure (PSIG):

Lubrication Type: q API 614

q Grease q Ring Oil q Oil Mist

q Flood q Flinger q Pressure

Remarks:

Impeller Diameter (Inches)

Rated_ Max._ Min.

Impeller Type: q Open q Closed

Imp. Suction: q Single q Double

Imp. Mount: q B1wn. Brgs q Overhung

Rotat'ron (Coupling End): q CW q CCW

Bearing (fype/Number):

Radial

Thrust

Coupling:

Manufacturer

Type/Model

Driver HeM-Coupling Mounted By:

0 Pump Mfr. 0 Driver Mh. Q Purchaser

= ov rurcnaser u =

Pressure Gage

Warm Up

Balance Line

Packing:

Manufacturer

Type

Size/No. Rings

Mechanical Seal:

API Class code

Manufacturer

Model

Mfr. Code

0 Cartridge Type Required

Gland Type/Mat'I.:

Gland Plate Tape Required for:

rd3tl-151e6



U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste Vitrification Plant Advanced Technology Division
Richland, Washington Fluor Contract 8457
DOE Contract DE-AC06-86RL10838

Rev. 0

ATTACHMENT B
EQUIPMENT MAXIMUM ENVELOPE AND MODEL NUMBER OR EQUAL

r:1

c•.^
C=
r^?

C^

NAXIMUN E11VElOPE (i fiches)

TAG BUMBER MODEL NUMBER* LENGTH WIATH ., i NEIGHT

PX-520-001 A21 Kontro-Arrange 1-1/2 x 1 x 8 52 21 16

PX-520-003 A21 Kontro-Arrange 1-1/2 x 1 x 8 52 21 16

PX-520-004 Kontro-Arrange 1-1/2 x 1 x 6 32 18 12

PX-520-006 Kontro-Arrange 1-1/2 x 1 x 6 32 18 12

PX-520-009 A21 Kontro-Arrange 1-1/2 x 1 x 8 52 21 16

PX-540-002 Viking series 897-GG-R Drive 58 14.25 15

PX-540-004 Kontro-Arrange 1 x 1 x 6 18 15 13

PX-540-006 Kontro-Arrange 1 x 1 x 6 18 15 13

PX-540-009 Kontro-Arrange 1 x 1 x 6 18 15 13

PX-540-015 Kontro-Arrange 1 x 1 x 6 18 15 13

PX-540-018 H53EH Kontro 3 x 2 69 20 73

PX-540-021 H53EH Kontro 3 x 2 69 20 73

PX-540-023 TC18 Kontro 1 x 1 20 10.5 12.5

PX-540-025 TC18 Kontro 1 x 1 29 10.5 12.5

PX-540-029 Kontro-Arrange 1 x 1 x 5 28 19 13

PX-540-036 Kontro-Arrange 1 x 1 x 5 28 19 13

PX-540-037 A21 Kontro-Arrange 1-1/2 x 1 x 8 52 21 16

* Equipment shall be of this model number or equal.

01125ryJ 2:"pm

108\VOL5...\SPECS\P3381511.50 P33B-15148
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U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DE-AC06-86RL10838

SECTION 15196
IDENTIFICATION AND TAGGING METHODS

FOR MECHANICAL EQUIPMENT
B-595-P-P33B-15196

APPROVED FOR CONSTRUCTION

... ^
r"-=r-^

e,J
^

C^'

REVISION 0
ISSUE DATE a?-

ORIGINATOR:

^ ^C_ Z^J4.93
J. D. Lowerre, Tech. W iter ( Mech.) Date

CHECKER:

APPROVED BY :

R. B. 6A1 CJBoP--)
C. J. Divona Lead Discipline Engineer

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

WAPA YES NO X
QUALITY LEVEL I_ II X
SAFETY CLASS 1_ 3 X 4

I- 26-93
Date

01/25/93 3:19Pm
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U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.
Hanford Waste V'Rr'rfication Plant Advanced Technology Division
Richland, Washington Fluor Contract 8457
DOE Contract DE-AC06-88RL10838

Rev. 0

SECTION 15196
IDENTIFICATION AND TAGGING METHODS

FOR MECHANICAL EQUIPMENT
B-595-P-P33B-15196
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U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DE-AC06-86RL10838

FLUOR DANIEI, INC.
Advanced Technology Division

Fluor Contract 8457

Rev. 0

SECTION 15196
IDENTIFICATION AND TAGGING METHODS

FOR MECHANICAL EQUIPMENT

PART 1 GENERAL

1.1 SUMMARY

1.2

1.3

1.4

1.5

This specification section describes the technical requirements
for the design, material and fabrication of permanent and
temporary identification methods applicable to manufactured or
procured parts, subassemblies and assemblies.

REFERENCES

The publications listed below form a part of this specification
section to the extent referenced. The publications are referred
to in the text by the basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI A13.1 1981 (Rev. 85) Scheme for the
Identification of Piping Systems

INSTRUMENT SOCIETY OF AMERICA (ISA)

ISA RP60.6 1984 Nameplates, Labels and Tags for
Control Centers, Recommended Practice

MILITARY STANDARDS

MIL-STD-889B 1988 (Notice 2) Dissimilar Metals

OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA)

OSHA 29 CFR 1910.96

RELATED REQUIREMENTS

(Not Used)

DEFINITIONS

(Not Used)

SYSTEM DESCRIPTION

(Not Used)

1990 Ionizing Radiation

o1n5a3 3:19pm
105\VOL5...\8PE08\P33B1518.C02 P3313-15196-1



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DE-AC06-86RL10838

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

Rev. 0

1.6 SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

1.6.1 Seller shall submit material safety data sheets for Buyer
approval. These data sheets shall certify that all materials used
for the application and removal of marking on corrosion-resistant,
stainless steel and some nickel-based alloys shall be free of
halides and low melting-point elements to the extent specified in
Paragraph 2.1.1.1 B.

L.'° 1.6.2 Seller shall submit certification of the processes used for
permanent marking. Tools used to apply permanent marking and the
resultant mark shall be in accordance with the applicable
requirements in Paragraph 2.2. To preclude repeated examination

^ of production marking, tools and sample markings made by said
tools shall be examined to determine accordance with applicable
requirements.

^^.
1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS

(Not Used)

1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS

(Not Used)

PART 2 PRODUCTS

2.1 MATERIALS AND EQUIPMENT

2.1.1 Materials

2.1.1.1 Material Compatibility - Materials used for permanent or temporary
marking or for the removal of markings shall be physically and
chemically compatible with the material to which the markings will
be applied or removed. The following shall be avoided:

A. The use of dissimilar metals in permanent contact as defined
in MIL-STD-889B.

B. The use on corrosion-resistant, stainless steel and some
nickel-base alloys of materials containing more than:

1) one-half ercent by weight of halides (chlorides and
fluorides^,

2) one-half percent by weight of sulfur, and

01r25/93 3:19pm
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U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DE-AC06-86RL10838

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

Rev. 0

3) a sum total of one-half percent by weight of low
melting-point elements such as cadmium, aluminum, lead,
zinc and mercury.

C. Permanent marking of critical stainless steel components
using labels, tape, paint or other marking materials that
could cause crevice corrosion.

2.2 FABRICATION AND MANUFACTURE

2.2.1 Requirements

2.2.1.1 Cleanliness - Surfaces to be marked shall be cleaned of oil,
grease, dirt, corrosion or any other material that would adversely
affect the application or adhesion of the marking.

2.2.1.2 Legibility - All markings shall be clearly legible. Color
markings, including black and white, shall contrast with the color
of the surface to which it is applied. Freehand lettering for the
purpose of temporary marking shall be in the printed form and be
uppercase (caps).

2.2.2 Permanent Identification Methods

Type 1 Vibratory Marking
Type 2 Die Stamping
Type 3 Raised marking forged or cast into the surface
Type 4 Recessed marking forged or cast into the surface
Type 5 Electrochemical etch
Type 6 Nameplate
Type 7 Self-adhesive label
Type 8 Painting
Type 9 Packaging
Type 10 Tagging

2.2.2.1 Type 1: Vibratory Marking - Vibrating tools shall be fitted with
a carbide marking point or equivalent. Tools shall be adjusted to
produce a shallow, rounded impression 0.003 to .101 inch in depth.
The marking tool tip minimum radius shall be 0.005 inch. The size
(height) of characters produced by vibratory marking shall be
selected within the range of 1/16 to 1/2 inch.

2.2.2.2 Type 2: Die Stamping - Die stamps shall be low-stress type
stamps. The minimum tip radius of the dies shall be in accordance
with the following character sizes:

01/2W 3:19pn
106W015...\SPECS1P3361519.802 P33B-15196-3



A. Impression depth shall not exceed 0.10 inch.

B. Die stamp marking shall be applied to a flange, an
integrally-cast or forged boss or pad, the base or support of
the item or other visible low-stress location.

C. The material thickness of an item to be marked shall not be
reduced by die stamping to less than the minimum specified on
the component drawing or specification (if available).

2.2.2.3 Types 3 and 4: Raised/Recessed Markings - Raised or recessed
identification markings that are cast into the surface of the item
are acceptable. Recessed markings shall not reduce the material
thickness of an item to less than the minimum specified on the
component drawing or specification. The size of forged or cast
characters called out on the drawing or specification shall only
be limited by the space available, but shall in no case be less
than 0.09 inch in height.

2.2.2.4 Type 5: Electrochemical Etching - The electrolyte and neutralizer
used for electrochemical etching shall be compatible with the
material to be marked. The depth of etching shall be no greater
than 0.5 percent of the material thickness or 0.003 inch,
whichever is less. The size of characters produced by
electrochemical etching shall be selected within the range of 1/16
to 1/2 inch. However, the recommended minimum size is 0.1 inch to
accommodate typing applications.

2.2.2.5 Type 6: Nameplates

A. The physical requirements (e.g., material, nameplate
dimensions, character size and arrangement) for metal
nameplates shall either be detailed on the applicable drawing
or specification; or defined by reference to an applicable
nameplate standard, specification or drawing. Metal
nameplates shall be corrosion-resistant. They shall contain
not less than the following information:

Equipment description
Purchase order number
Equipment item number

01/25/93 3:19pm
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P.O. item number
Manufacturer's name
Manufacturer's model number
Manufacturer's serial number
Rated capacity
Size and type
Year built
Project identification CVI number (to be marked by Buyer)

A typical metal nameplate layout is shown in Attachment A.

B. When attached by welding, metal nameplates shall be welded in
accordance with the welding requirements applicable to the
item. The attachment method and location on the item of
either nameplate type shall be established on the basis of
stress imposed on the item. The method shall consider
possible crevice corrosion between the nameplate and the item
surface. If the welded nameplate is removed, the affected
area shall be tested in accordance with the welding
requirements applicable to the item.

C. When used, plastic nameplates shall be specified on the item
drawing or specification in accordance with Attachment B.
This shall include nameplate size, character size and method
of attachment.

2.2.2.6 Type 7: Self-Adhesive Labels - Self-adhesive labels may be used
for identification provided they are in accordance with the
requirements specified in Paragraph 2.1.1.1. These labels should
be placed in easily-visible locations. When used to mark
components in systems such as piping or electrical systems, or
used as regulatory marking, self-adhesive labels shall be in
accordance with applicable government, society or industry
standards and codes. For example:

A. When marking a piping system, a recognized standard such as
ANSI A13.1 shall be invoked on the applicable
drawing/specification along with this specification section.

B. If labels are used to identify system or component radiation
hazards, a standard such as OSHA 29 CFR Section 1910.96 shall
be specified on the applicable drawing/specification along
with this specification section.

2.2.2.7 Type 8: Painting - Paints suitable for the purpose and/or as
specified shall be used to apply stenciled markings to items (see
Paragraphs 2.1.1.1 and 2.2.1.2). These markings should be placed
in easily-visible locations. Stenciled markings may be applied
using a template or silkscreen. The size of the stenciled
characters specified on the drawing/specification shall be
selected within the range of 1/3 to 3 inches. The color and type

01(25/83 3:1Bpm
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of paint to be used shall also be in accordance with the
drawing/specification. Crafted (freehand sign painted)
application of marking in lieu of stenciling is acceptable with
due consideration being given to the higher cost involved.

2.2.2.8 Type 9: Packaging - Identical items too small to be identified
individually may be packaged in a box or bag marked with the item
identification as shown in Paragraph 2.2.2.9 A.

2.2.2.9 Type 10: Tagging

A. Tags shall be of corrosion-resistant metal. They shall be
impression-stamped with not less than the following
information:

Purchase order number
Purchase order item number
Equipment item number CVI number (to be marked by Buyer)

A typical tag layout is shown in Attachment A.

B. Tags shall be attached to the component they identify with
stainless steel wire. Tagging is done in addition to the
equipment nameplate. Equipment shipped in fully-enclosed
containers shall have the information from A. clearly marked
on the container exterior.

C. Miscellaneous parts shall be tagged or marked with the
equipment item number for which they are intended.

D. Equipment which contains insulating oils, antifreeze
solutions or other liquids shall be prominently tagged at
every opening. Tags shall indicate the nature of the
contents and precautions for shipping and storage.

2.2.3 Temporary Identification Methods

Type A Rubber stamp and ink
Type B Rubber roller or wheel and ink
Type C Felt-tip marking pen
Type D Removable self-adhesive label or tape
Type E Label attached with removable tape
Type F Removable tag
Type G Packaging
Type H Scribing tool
Type J Paint stick
Type K Metal tag

2.2.3.1 Inks - Inks used for all type of temporary markings including
felt-tipped pens, rubber stamps, rubber roller and rubber wheel

0125/93 3:19pm
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shall be in accordance with the requirements of
Paragraph 2.1.1.1 B.

2.2.3.2 Self-Adhesive Labels and Tape - The adhesives of self-adhesive
labels and tape used for temporary marking shall be in accordance
with the requirements of Paragraph 2.1.1.1.

2.2.3.3 Tagging - Items not suited for other methods of identification may
be tagged. Tags and attaching materials shall be compatible with
the item material in accordance with Paragraphs 2.1.1.1 A and
2.1.1.1 B. Materials used for temporary identification tagging
shall be selected on the same basis as for permanent
identification tagging (see Paragraph 2.2.2.9).

2.2.3.4 Packaging - Packaging requirements for temporary identification
shall be the same as for permanent identification (see Paragraph
2.2.2.8).

2.2.3.5 Scribing Tool - Scribing tools may be used for temporary
identification during fabrication or construction provided such
marking is not applied to critical surfaces such as finished,
machined or sealing surfaces.

2.2.3.6 Removal of Temporary Marking - All temporary marking shall be
removed from stainless steel and corrosion-resistant material
surfaces after fabrication. All visible traces shall be removed.
Solvent used for marking removal shall be in accordance with
Paragraph 2.1.1.1 B.

2.2.4 Testing

2.2.4.1 Visual Inspection - Item surfaces and marking shall be visually
inspected to determine accordance with the applicable requirements
specified in Paragraphs 2.2.1.1 and 2.2.1.2.

PART 3 EXECUTION

(Not Used)

END OF SECTION

01/25/93 3:19pn
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ATTACHMENT A
LAYOUT EXHIBITS (TYPICAL)

EXHIBIT 1. NAMEPLATE LAYOUT

?^.

t
C'`..f
C^

P.D. NUMBER

SERIAL NUMBER

EQUIPMENT DESCRIPTION

MANUFACTURED BY

SIZE

RATED CAPACITY

PROJECT

ITEM NUMBER

MDDEL NUMBER

TYPE

YEAR BUILT

EXHIBIT 2. TAG LAYOUT

P.D. NUMBER

P.D. ITEM NUMBER

EQUIPMENT ITEM NUMBER
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ATTACHMENT B
NAMEPLATE DATA
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NOTES:

1. Unless otherwise specified, nameplate material shall be
laminated plastic stock, 1/8-inch thick. Surface shall be
white. Core shall be black.

2. Nameplate edges shall be beveled in accordance with the
figure. They shall be smooth and without burrs. Letters
shall be sharp and clear, similar to the style depicted in
the figure.

3. 4-40 x 3/8 binding head self-tapping machine screws, pull-
stem rivets, 4-40 machine screws or 1/8-inch diameter drive

^' rivets shall be used to fasten nameplates. Fastener
materials shall be compatible with base materials in

^ accordance with equipment specifications. Contact adhesive
or silicon adhesive may be used as an alternative fastening
method where screws/rivets are not desirable..,s

4. The nameplate's usable area, letter size and spacing shall be
in accordance with ISA RP60.6, Appendices A-2 and A-3.

01AW 319p,,, ATTACHMENT B
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SECTION 15648
PLATE HEAT EXCHANGERS

PART 1 GENERAL

1.1 SUMAARY

This specification section covers the minimum technical
requirements for design, fabrication and testing of the plate heat
exchangers. These heat exchangers will be installed in the
Hanford Waste Vitrification Plant in Richland, Washington.

1.2 REFERENCES

The publications listed below form a part of this specification
section to the extent referenced. The publications are referred
to in the text by the basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI B16.5 1988 Pipe Flanges and Flanged Fittings

ANSI B16.11 1980 Forged Steel Fittings, Socket Welding
and Threaded

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A480/A480M 1991 (Rev. A) General Requirements for
Flat Rolled Stainless and Heat Resisting
Steel Plate, Sheet, and Strip

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
Boiler and Pressure Vessel Code

ASME Section II, 1989 Material Specifications - Ferrous
Part A Materials

ASME Section V 1989 Nondestructive Examination

ASME Section VIII, 1989 Rules for Construction of
Division 1 of Pressure Vessels

ASME Section IX 1989 Welding and Brazing Qualification

AMERICAN WELDING SOCIETY, INC. (AWS)

AWS D1.1 1990 Structural Welding Code Steel, 12th
Edition

1rz5ro33:1swm
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STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC SP-6 1989 Surface Preparation Specification
No. 6, Commercial Blast Cleaning

1.3 RELATED REQUIREMENTS

Specification Section 01730 Operation and Maintenance Data

Specification Section 05063 Welding Pressure Vessels

_ Specification Section 13252 Precautions for Fabrication,
Handling and Storage of Stainless

_ Steel and Nickel Alloys

Specification Section 15196 Identification and Tagging Methods
r^a for Mechanical Equipment

1.4 DEFINITIONS

FAT - Factory Accepta nce Test

NDE - Nondestructive Examination

1.5 SYSTEM DESCRIPTION

(Not Used)

1.6 SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

1.6.1 General Arrangement Drawings

General arrangement or outline drawings shall be submitted. These
drawings shall contain the following information:

A. Service, item number, project name and location, purchase
order number and Manufacturer's shop order number.

B. All overall dimensions, diameters and elevations of all
assemblies and subassemblies. This shall include all
clearances which must be maintained.

C. Thickness of all materials used (including supports).

D. Locations and details of all structural and attachment
welds.

1rzsW 3:15pm
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E. Location (elevation, projection and orientation) of every
connection to the equipment (i.e., nozzles, brackets, clips,
supports, lifting lugs, etc.). Location of nameplates.

F. Location and size of all bolts and bolt-slotted holes for
exchanger support.

1.6.2 Detail Drawings

Shop fabrication or cross sectional and other detail drawings
shall be submitted for Buyer approval. These drawings shall
contain the following information:

A. Full dimensions of all parts and subassemblies. Tolerances
and finishes required wherever applicable.

B. A complete list of materials used for manufacture of the
plate heat exchanger. This list shall include
certifications or degree of testing if this forms part of
the material specifications. This is required if the
assembly drawings list the materials used in general terms
only.

C. Gasket sketches for all joints. These shall provide
dimensions, number required, type and materials.

1.6.3 Completed specification Data Sheets, reflecting the design
parameters shown on Data Sheets P33B-DS-1 and DS-2 (Attachment A).

1.6.4 Mechanical design calculations for the frame assembly shall be
submitted. These calculations shall be complete, with all steps
and data identified, to show accordance with the contract
specifications and its supplements, as well as all applicable
codes and standards. The calculations shall be complete to permit
second-party review. Where computers are used for code
calculations, all assumptions and input data shall be supplied
together with the computer-generated output.

1.6.5 Code Data Book shall include the following:

A. Certified mill test reports. These reports shall state the
specification to which the material complies, the chemical
analysis, physical properties and any heat treatment the
material was given.

B. Manufacturer Data Report, Forms U-1, U-1A or U-2; in
accordance with ASME Section VIII, Division 1.

C. Nameplate rub-off.

D. Hydrotest chart.

125/93 3:15pm
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E. Nondestructive examination (NDE) test results.

F. "As-Built" Data Sheets.

1.6.6 Welding submittals shall be in accordance with ASME Section IX,
AWS D1.1 and Specification Section 05063.

1.6.7 Assembly Instruction drawings and complete installation manuals
shall be submitted for the plate heat exchanger.

1.6.8 Factory Acceptance Tests (FATs) as defined in Paragraph 2.5, and
FAT report.

1.6.9 Spare Parts List

A list of reconmended spare parts for one (1) year's routine
operation shall be supplied. This list shall include sufficient
data to permit procurement from the original manufacturer or any
subsupplier.

1.6.10 Inspection and checklist shall be submitted in accordance with
Paragraph 2.5.3.

1.6.11 Operation and Maintenance Manuals

Seller shall provide operation and maintenance manuals. These
manuals shall fully detail sequences of disassembly, repair,
adjustment, reassembly, lubrication and troubleshooting.
Troubleshooting sections shall include fault trees to guide both
mechanical and electrical diagnostics. The manuals shall include
reduced-size 11x17 copies of any assembly drawing, subassembly
drawing or parts list needed for routine maintenance and overhaul.
This data shall be submitted in accordance with Specification
Section 01730.

1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS

(Not Used)

1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS

1.8.1 Climatic and Site Environmental Conditions

A. Site Elevation
level

B. Barometric Pressure

714 feet above sea

14.3 psia

1r25/93 3:15pm
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C. Outside Design Temperature

1) Maximum Design Temperature

2) Minimum Design Temperature

3) Wet Bulb Design Temperature

1.8.2 Operating Environment

A. Normal Temperature

.^_ B. Maximum Temperature

C. Relative HumidityC-"j

'Y. PART 2 PRODUCTS

2.1 MATERIALS AND EQUIPMENT

2.1.1 Materials

110°F

-20°F

68°F

60°F to 104°F

104°F

Not controlled

Plate materials shall be Type 304L stainless steel in accordance
with ASTM A480/A480M. The material specifications, grade and
condition shall be as specified on the exchanger data sheets. All
pressure-retaining materials shall be in accordance with ASME
Section II, Part A.

2.1.2 Equipment

The following requirements shall apply to all plate-type heat
exchangers furnished in accordance with this specification
section. Special heat exchanger requirements established by Data
Sheets P33B-DS-1 and DS-2 (Attachment A).

A. Seller shall guarantee all plate heat exchangers against
defective design, material and workmanship. Seller shall
also guarantee exchanger performance with regard to
capacity, heat duty and pressure drop in accordance with the
process conditions specified on the individual data sheets.

B. Process and Thermal Design

1) Seller shall thermally and hydraulically design the
exchangers to meet the requirements listed on Data
Sheets P33B-DS-1 and DS-2 (Attachment A).

2) Cleanliness factors or fouling resistances to be used
in the thermal design shall be specified on the data
sheets.

1/25i83 3:15pm
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3) The exchanger frame shall be designed to permit future
installation of additional plates. This additional
capacity shall be not less than 20 percent.

4) The velocity through stainless steel exchanger inlet
and outlet nozzles shall not be greater than 15 feet
per second.

5) Pressure drop shall be calculated based on the clean
condition.

6) The combined pressure drop attributed to the entrance
and exit flow ports shall not exceed 50 percent of the
total calculated pressure drop.r-^

I -J 2.2 FABRICATION AND MANUFACTURE
'J

114' 2.2.1 Plates

'="`` 2.2.1.1 Plates shall be designed such that each plate can withstand full
maximum operating pressure with no pressure on the adjacent
plates. The minimum thickness of plates before pressing shall be
0.024 inch nominal.

2.2.1.2 Design of plates shall permit metal-to-metal contact between
adjacent plates.

2.2.1.3 Gasket grooves shall be designed to contain gaskets within the
grooves, provide full gasket support and prevent over-compression
of the gaskets. This shall be accomplished by metal-to-metal
plate contact outboard of the gasket grooves.

2.2.1.4 Port holes not feeding passes between plates shall be fully-
gasketed and vented to the atmosphere.

2.2.1.5 Plates shall be fully supported from the top carrying bar. They
shall be guided only by the bottom bar with reinforced slots.
Slots shall be an integral part of the plate.

2.2.1.6 End plates shall be furnished at both the fixed and movable
covers. These end plates shall provide sealing of the first and
last flow passes and provide support to the adjacent plates.

2.2.2 Plate Gaskets

2.2.2.1 Gaskets shall be compressed to achieve metal-to-metal contact
between plates during operation.

2.2.2.2 An adhesive compound compatible with the gasket material and of
sufficient thickness to ensure bond strength between plate and
gasket shall be applied to the plate gasket groove surface.

125183 3:15pm
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2.2.2.3 Gasket plate surface shall be thoroughly cleaned by means of
solvent cleaning or electro-polishing. Surface shall be dried
before adhesive application. Emery cloth or abrasive powders
shall not be used to clean gasket grooves.

2.2.2.4 The adhesive (with gasket in place) shall be allowed to cure for
not less than one hour. The curing temperature shall be not less
that the normal operating temperature. Low-pressure saturated
steam or hot water may be used as the heating media. After
curing, all gaskets shall be checked. Deformed gaskets shall be
replaced and the curing operation repeated.

w r 2.2.2.5 All gaskets except for those between end plates and the head shall
^,.. be identical. One-piece gaskets are required.

C'. 2.2.2.6 Relieving grooves shall be provided in the outside gasket in those
^ locations where an internal gasket is used. The relieving grooves

should be located such that no contamination of liquids can occur.

2.2.3 Fixed and Movable Covers

2.2.3.1 For single pass counter-current designs, all nozzle connections
shall be located in the fixed cover.

2.2.3.2 Slotted holes for compression bolts shall be uniformly distributed
around the periphery of both fixed and movable covers.

2.2.3.3 The movable covers shall be supported from the upper carrying bars
by means of bearings. Covers shall be guided by the bottom bars.

2.2.3.4 Fixed or movable covers shall not be provided with stiffeners to
compensate for thickness.

2.2.4 Compression Bolts and Nuts

2.2.4.1 The bolt length shall accommodate the additional plates provided
for in Paragraph 2.1.2 B(3).

2.2.4.2 The bolts shall have a minimum diameter of not less than 1/2 inch.

2.2.4.3 Nuts at the fixed cover end shall be captive. Washers shall be
provided at both ends of compression bolts.

2.2.5 Top Carrying Bar

2.2.5.1 A smooth surface shall be provided along the length of the
carrying bar to allow easy movement of the movable covers.

2.2.5.2 The carrying bar shall be designed to support 1.5 times the weight
of the flooded exchanger.

1/25/93 3:15pm
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2.2.6 Nozzles and Attachments

2.2.6.1 Bolt holes of flanged nozzles shall straddle the centerline.

2.2.6.2 Flanged fittings and nozzles shall be in accordance with ANSI
B16.5.

2.2.6.3 Forged steel lap joint flanges shall be used with all stub ends.
All welds shall be examined by liquid penetrant after all welding
and machining operations are complete.

2.2.6.4 Vent and drain connections shall be provided at the high and low
points of each exchanger.

2.2.6.5 All process nozzles shall have a pipe size of not less th an 1-1/2
inch. These nozzles shall be flanged. All auxiliary conn ections
shall be flanged or threaded as specified on Data Sheets P33B-DS-1
and DS-2 (Attachment A). Auxiliary connections shall be blind
flanged or plugged as required.

2.2.6.6 Standard 6000-pound couplings shall be used for threaded
connections. Bar stock plugs shall be in accordance with ANSI
B16.11. These plugs shall be of the round head type.

2.2.6.7 Coupling orientations and projections shall not interfere with
nozzle flange bolting wherever couplings are required in exchanger
nozzles.

2.2.7 Miscellaneous

2.2.7.1 The fixed cover end shall be supported by either two legs or one
leg extending along the entire width of the exchanger. The other
end shall have only one support leg.

2.2.7.2 Exchanger shall be fully self-draining.

2.2.7.3 Lifting lugs shall b e provided. They shall be designed to support
twice the exchanger' s maximum dry weight.

2.2.7.4 All plate exchangers shall bear an ASME Code Stamp.

2.2.8 Anchorage Provisions

The Melter Cooling Water Cooler EX-460-001A/B, shall have
provisions to be anchored with a minimum of four 1/2 inch diameter
bolts. Bolt holes shall be 11/16 inch diameter. The process
Cooling Water Cooler EX-450-001A/B, shall have provisions to be
anchored with a minimum of four 5/8 inch diameter bolts. Bolt
holes shall be 13/16 inch diameter.

1/25193 3:15pm
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2.2.9 Envelope

The maximum available envelope for the plate heat exchangers and
the model number or equal are shown in Attachment B.

2.3 LABELING

Labeling shall be in accordance with Specification Section 15196,
Paragraph 2.2.2, Type 6. This shall be in addition to the
manufacturer's identification plate.

2.4 COATINGS
^--

After completion of all fabrication procedures the external
surfaces of each heat exchanger shall be thoroughly cleaned of all
foreign material, including rust, in accordance with SSPC SP-6.
Manufacturer's standard prime and finish paint or coatings shall
be applied. Stainless steel surfaces shall not be painted unless
specified otherwise.

2.5 INSPECTION AND FACTORY ACCEPTANCE TESTS (FATs)

2.5.1 Nondestructive Examination (NDE)

A. Nondestructive examination methods and acceptance shall be
in accordance both with ASME Section V and Specification
Section 05063.

B. The specific requirements for nondestructive examination
shall be as shown on Seller's drawings by NDE symbols.

2.5.2 Pressure Tests

A. The plate heat exchanger shall be hydrostatically tested at
1.5 times the design pressure corrected for temperature.
The hydrotest procedure shall be in accordance with ASME
Section VIII, Division 1, Paragraph UG-99(b). All tests
shall be made in the presence of a designated inspector and
with his/her specific authorization. Test pressure shall be
maintained for not less than one hour.

B. The test medium for hydrostatic testing shall be in
accordance with Specification Section 13252.

C. Additional welding on the exchanger shall not be permitted
after hydrostatic tests are complete.

D. The exchanger shall be thoroughly drained and dried after
hydrostatic testing.

irzsM 3:15pm
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2.5.3 Shop Inspection

A. Seller shall perform shop inspections of the exchanger.
Seller personnel who make inspections of the exchanger shall
be qualified in accordance with ASME Section VIII,
Division 1, Paragraph UG-91(a). The reference to the
inspector in ASME Section VIII, Division 1, Paragraph UG-90
shall also apply to Seller.

B. The alternative inspections in accordance with ASME Section
VIII, Division 1, Paragraph UG-90(c-2) shall not be
permitted.

2.6 PACKAGING

2.6.1 Preparation for shipment and packing shall be in accordance with
seller's standards. At minimum, packaging shall provide

-,J protection against corrosion and damage during normal handling,
shipping and storage. Minimum preparation shall include the
requirements listed below.

2.6.2 Machined surfaces, threads, bearings and bearing housings shall be
protected during shipment by application of grease or other
suitable rust-inhibiting compound.

2.6.3 Flanged openings shall be covered with wood or plastic protectors.
Protectors shall be installed with a minimum of four (4) full
diameter steel bolts and nuts of material compatible with the
flange.

2.6.4 Threaded connections and tapped holes shall be capped or plugged
to prevent thread damage. Compatible materials shall be used.

2.6.5 Plate heat exchanger shall be shipped fully assembled.

2.6.6 Bracing, supports and rigging connections shall be provided to
prevent damaged during shipment, loading and unloading.

2.6.7 Separate or loose parts shall be completely boxed and attached to
the main item to be shipped as a unit. All shipping boxes shall
be identified by the Seller's order number, equipment number and
equipment description.

PART 3 EXECUTION

(Not Used)

END OF SECTION

125N3 3:15pm
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ATTACHMENT A

NO
SHEET NO. REV,

.
DATE

REVSaN
p^g.^1 0

FLUOR DANIEL DATE
03-20-80

CoNTRacT
es5734

TAG No

U.S. Department of Energy or4e0-001A ,vrotx45a001e
Hanford Waste Vitrification Plant SPEG ICATIONSECTNO.

Richland, Washington 156"DOE Contract DE=AC06 86RL10838- I'M cCUENT USE

PLATE HEAT EXCHANGER ^
s.

G cD
wA1

ArPRo

SERVICE fiffi

DUTY

0
42X1

BTU/HR
VENDOR

NO OF SECTIONS PER UNIT

NO OF UNRS: 2 PIIE OPF7tA71ING - OUE SP.YF7

FLUID CIRCULATED:

DRAWING NO:

HORIZONTALE)(CHANGERTVPE: VERrICAL
MANUFACTURERS IDENTIFICATION NO

....`NOTSIDE 601.DSIDE
AgAq ODq(yp VA47Ep i^^ ^ING WATER

TOTAL FLUID: LB/HR 210000 21,000
VAPOR: LB/HR

LIOUID: LB/HR 210,000 2/.000

STEAM: LB/HR

NON CONDENSABLES: LB/HR

FLUID VAPORIZED: LB/HR

FLUID CONDENSED: LB/HR

M. W. VAPOR IN/OUr

TEMPERATURE IN: •F 115 75

TEMPERATURE OUT ^F 113 05

SP GR:

SP HT: BTU/LB X °F

TH COND: BTU/HW°F/FT2/FT

VISCOSfTV: CPS

LATENT HEAT: BTU/LB

PRESSURE DROP (MAX ALLOW): PSI 10 0,1

PASSES:

PASSAGES PER PASS:

NO OF PLATES:

HEAT TRANSFER AREA: FT2

LMTD

OVERALL COEFF:

FOULING: HnfrxSq.FVBTU -0m p01

INLET PRESS (MAX): PSI 50 (100 PSIG OESIGAq 5111 (100 pSp QEgq/J)

MECHANICAL DATA FOR ONE UNIT
FRAME SIZE
WEIGHTS: PLATES: LB FRAME: LB TOTAL FLOODED: /Lg

CONNECTIONS:
PRESSURES:

HOTSIDE:
100 PSIG TEST: PSI MAX WORKING TEMPERATURE: 1 F

COLD SIDE 4' 15D/ RF
SIZE & TYPE
FRAME MATERIAL: FINISH
PLATE MATERIAL: 3W AS FINISH
GASKET MATERIAL:
BUSH MATERIAL:
EXTRAS
THERMOMETERS:
PRESSURE GAUGES:

REMARKS: 11 IK.'W YAY c10i0ar.*cn i

2) TMO COOLElRS ARE qEQIMREp:

n unov^ AMnr.w.'...,.,

1 OPER, 1 SPME

.......

SAFETY CLASSIFICATION 3_
105(O%101%207(84571835.MIS-01/25/03 4:25pm
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ATTACHMENTA

-°z

t-"]

["^-y
C". 3

'`Wt

L`-

REVIS^
HND. REV

NO.
P30191,.

,2
0

°ATE N"'"OTFLUOR DANIEL osoaeo 845734
TAG NO

U.S. Department of Energy 0(450-001 ,uvnoc450 001e
Hanford Waste Vitrification Plant SPECIFICATION SECT NO

Richland, Washin on 15s1a
DOE Contract DEACO6-86RL10838 FORCLI NlU9E

PLATE HEAT EXCHANGER
SwBV oHK^ APPRD

SERVICE PROCESS COMING IIIIATER COOLER

DUTY 27.3X1e BTU/HR
VENDOR
NO OF SECTIONS PER UNIT:

DRAWING NO:

DlCHANGERTVPE: HORIZONTAL ® VERnCAL
MANUFACTURERS IDENTIFICATION NO

NO OF UNRS: 2 M7A0= OPFRAT6VKi' ONE SPAREI

FLUID CIRCULATED:

HOTSDE

PAOCESS COQUNG M61TER

COLDSWE

COOLNG TOWER WATEfl

TOTAL FLUID: LB/HR 1,000,000 1,362,500

VAPOR: LB/HR

UOUID: LB/HR

STEAM: L8/HR

NON CONDENSABLES: LB/HR

FLUID VAPORIZED: LB/HR

FLUID CONDENSED: LB/HR

M. W. VAPOR IN/OUr

TEMPERATURE IN: 'F 107.3 75

TEMPERATURE OUT. a0 95

SP OR:

SP H7: BTU/LB X °F

TH COND: BTU/HR/°F/FT2/FT

VISCOSITV: CPS

LATENT HEAT: BTU/LB

PRESSURE DROP (MAX ALLOW): PS I 5 10

PASSES:

PASSAGES PER PASS:

NO OF PLATES:

HEAT TRANSFER AREA: FT2

LMTD

OVERALL COEFF:

FOULING: HnPFzSq.FVBTU .0005 .001

INLET PRESS ( MAX): PS I 7.5 30'

MECHANICAL DATA FOR ONE UNIT

FRAME SIZE
WEIGHTS: PLATES: LB

CONNECTIONB
PRESSURES:

HOTSIDE:1^
SIZE & TYPE

FRAME:
PSIO TEST.

LB TOTAL FLOyOyD̂EqDK:̂ NG

COLD SIDE f0' 1'.fOt

7E /LB

RF
MPERATURE: 150 'F

FRAME MATERIAL:
PLATE MATERIAL: 3011- SS
GASKET MATERIAL:
BUSH MATERIAL:

FINISH
FINISH

EXTRAS
THERMOMETERS:
PRESSURE GAUGES:

REMARKS: 'MOJWUM TSW PRESSURE IS 20.1 ^REF. 322PRI101) + 10 PSI = 30.1; USE 30 PSIG

SAFETY CLASSIFICATION ^1L_

105\OS\101207\84571882.MIS-01/25/931:21 Pm
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* Equipment shall be of this model number or equal.
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SECTION 15649
METERING PUMPS

PART 1 GENERAL

1.1 SUMMARY

This specification section defines the technical requirements for
the design, fabrication, inspection and testing of metering pumps.
The metering pumps shall be of the controlled volume type.

1.2 REFERENCES

F" - The publications listed below form a part of this specificationU
' section to the extent referenced. The publications are referred

to in the text by the basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A217/A217M 1991 Standard Specification for Steel
Castings, Martensitic Stainless and Alloy
for Pressure Containing Parts, Suitable
for High Temperature Service

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
Boiler and Pressure Vessel Code

ASME Section VIII, 1989 Rules for Construction of
Division 1 Pressure Vessels

HYDRAULIC INSTITUTE (HI)

HI 1983 Standards for Centrifugal, Rotary and
Reciprocating Pumps, 14th Edition

STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC SP-6 1989 Surface Preparation Specification No.
6, Commercial Blast Cleaning

1.3 RELATED REQUIREMENTS

Specification Section 01730 Operation and Maintenance Data

Specification Section 15196 Identification and Tagging Methods
for Mechanical Equipment

Specification Section 16150 Motors - Induction for General
Service

oirz5/W aaoPm
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1.4 DEFINITIONS

CMTR - Certified Material Test Report

FAT - Factory Acceptance Test

1.5 SYSTEM DESCRIPTION

(Not Used)

1.6 SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

1.6.1 Certified Material Test Reports (CMTRs) for the metering pumps in
accordance with the requirements of this specification section and
Data Sheets P33B-DS-1 through DS-3 (Attachment A).

1.6.2 Metering pump and motor outline drawing. Dimensions, weights,
anchor bolts and base plate details shall be submitted.

1.6.3 A list of manufacturer's recommended spare parts for one (1)
year's routine operation. Include sufficient data to permit
procurement either from the original manufacturer or any
subsupplier.

1.6.4 Operation and maintenance manuals in accordance with Specification
Section 01730. Complete installation manuals shall also be
submitted.

1.6.5 Design Calculations

A mechanical design analysis shall be submitted. This analysis
shall include supporting calculations used to establish connected
horsepower, shaft sizes, bearing loads and operating characteris-
tics. Calculations shall be complete and in sufficient detail to
permit a second-party review.

1.6.6 Seller shall submit Factory Acceptance Test (FAT) procedures in
accordance with Paragraph 2.5.1.

1.6.7 Seller shall submit certified performance test results prior to
shipment in accordance with Paragraph 2.5.

1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS

(Not Used)

01r25/93 3:30pm
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1.8

1.8.1

PROJECT OR SITE ENVIRONMENTAL CONDITIONS

Climatic and Geographic Site Conditions

A. Site Elevation

B. Barometric Pressure

C. Outside Design Temperature

(1) Maximum Design Temperature

Operating Environment

A. Normal Temperature

(2) Minimum Design Temperature -20°F

(3) Wet Bulb Design Temperature 68°F

1.8.2

B. Maximum Temperature

C. Relative Humidity

714 feet above sea level

14.3 psia

110°F

60°F to 104°F

104°F

Not controlled

PART 2 PRODUCTS

2.1 MATERIALS AND EQUIPMENT

A. The controlled-volume metering pump furnished in accordance
with this specification section shall be capable of
continuous operation throughout the range of the pump's
capacity. The pump shall be of the diaphragm type,
automatically controlled by an outside electrical signal.
The diaphragm shall be actuated by a mechanically-coupled
push rod. The diaphragm isolates the push rod from the
process fluid. A built-in relief valve shall be included to
relieve the pump's full capacity. This relief valve shall
be set at 20 percent above the maximum operating discharge
pressure. Guided, controlled-travel, double-ball check
valves shall be installed on both suction and discharge.
Valves shall have renewable seats of either the screwed-in
or shouldered type. Oil lubrication shall be performed
either by splash or force-feed system. The pump shall be
provided with a manual local stroke adjustment. This is in
addition to the remote volume adjuster.

B. The metering pump shall be furnished with an automatic
volume control. The volume/capacity control shall be
continuously variable from no flow to maximum capacity con-
dition. Repetitive accuracy of all the volume adjustments

01/25/93 3:30pm
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shall be not less than 98 percent between the range of 10 to
100 percent of the specified pump capacity.

2.2 FABRICATION AND MANUFACTURE

2.2.1 Material for the metering pump shall be stainless steel in
accordance with ASTM A217/A217M. Castings shall be sound. No
shrink, blow holes, scale, blister and other defects shall be
permitted. Surfaces shall be cleaned by manufacturer's standard
methods. All casting burrs shall be filed or ground flush with
the casting surface. The use of plastic or cement compounds to
repair leaks and defects in pressure casings shall not be
permitted.

2.2.2

2.2.3

2.2.4

2.2.5

Design stress, temperature restrictions and physical properties
for the pump material shall be in accordance with the limitations
for similar materials in ASME Section VIII, Division I.
Pressure-containing parts shall be built in accordance with ASME
Section VIII, Division I. Code stamp and data report forms are
not required.

The electrical motor for the metering pump shall be in accordance
with Specification Section 16150.

The pump base shall have provisions to accommodate the minimum
anchorage requirements shown below. The bolt holes shall be 1/8"
larger than the required bolt size.

The maximum envelope for the metering pumps and the model number
or equal are shown in Attachment B.

2.3 LABELING

Labeling shall be in accordance with Specification Section 15196,
Paragraph 2.2.2, Type 6. Such labeling shall be in addition to
the manufacturer's identification plate.

01/[5/93 3:30pm
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The pump shall be provided with a cast in or permanently attached
direction of rotation arrow located on the drive end of the pump.

2.4 COATINGS

After completion of all fabrication procedures the external
surfaces of each pump shall be thoroughly cleaned of all foreign
material, including rust, in accordance with SSPC SP-6.
Manufacturer's standard prime and finish paint or coatings shall
be applied. Stainless steel surfaces shall not be painted unless
specified otherwise.

2.5 TESTING
zs:

r-m 2.5.1 Seller shall provide test procedures that demonstrate the
performance characteristics of the metering pump. Test procedures
shall be approved by Buyer before use.

^ 2.5.2 Factory Acceptance Tests (FATs)

Factory acceptance tests shall be performed in accordance with HI
requirements.

2.5.3 Test procedures for hydrostatic testing, production testing and
calibration testing with inspection shall be in accordance with HI
test standards.

2.5.4 Seller shall provide certified results for all tests performed.

2.6 PACKAGING

2.6.1 Preparation for shipment and packing shall be in accordance with
Seller's standards. At minimum, packaging shall provide
protection against corrosion and damage during normal handling,
shipping and storage. Minimum preparation shall include the
requirements listed below.

2.6.2 Machined surfaces, threads, bearings and bearing housings shall be
protected during shipment by application of grease or other
suitable rust-inhibiting compound.

2.6.3 Flanged openings shall be covered with wood or plastic protectors.
Protectors shall be installed with a minimum of four (4) full
diameter steel bolts and nuts of compatible material with the
flange.

2.6.4 Threaded connections and tapped holes shall be capped or plugged
to prevent thread damage. Compatible materials shall be used.

2.6.5 Pump Unit Assemblies shall be shipped fully assembled on
baseplate.

01ne 9a a:aopn,
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2.6.6 Bracing, supports and rigging connections shall be provided to
prevent damage during shipment, loading and unloading.

2.6.7 Separate or loose parts shall be completely boxed and attached to
the main item to be shipped as a unit. All shipping boxes shall
be identified by the Seller's order number, equipment number and
equipment description.

PART 3 EXECUTION

(Not Used)

END OF SECTION

ours= 3:aoPm
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FLUOR DANIEL
DATA SHEET

U.S. Department of Energy
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DEAC06-86RL11)838

METERING PUMPS

Service D1470MACEOUS EARrN No. Motor Driven 1
SLURRYPEED PUMP

Cuing

Pump Mrc Pump Tag No. ^^^
qi4^^^TM^^y Impeller

Size & Type
/EFA prpaP Internal I

No. Stages

I - "•, PJF540 -031

PUMP M1ITERIN..S

Serial No. M

Motor

otor P^ovded By ^CTi^R I No. Turbin^e
DR*q

riven 1 NA

IS1L Wn

Pumping Temperature (°F):

Normal 77 Max. 77 Min._

Speci(ic Gravity: @ 77 °F= 1-027

Vapor Press. (PSIA): 0.46

Viscosity (CP): @ 77 'F= 1.166

Corrosion/Erosion Caused By:

Capacity (U.S. GPM):

Normal 5 Rated 6-^

Discharge Pressure (PSIG): 59•7

Suction Pressure (PSIG):

Max. -0.5 Rated

Differential Pressure (PSI):

Differential Head (Feet): 134-9

NPSH Available (Feet): 30.1

Hydraulic Power (HP): --- 0241

Temp. (°F): Max. Min.

Rsl. Humid. (%): Max. Min._

Altitude (Feet):

Q Indoor Q Heater 0 Roof

Q Outdoor 0 Unheated 0 Sun

Area Classification: 3

Other:

Remarks:

Proposal Curve No.: Minimum Continuous Flow (GPM): NPSH Required (Feet Water):

Speed (RPM): Thermal Stable 3% Head Drop

Efficiency (%): Max. Head Rated Imp. (Feet): Suction Specified Speed:

Rated Power (BHP): Max. Power Rated Ime. f9HP1^

NOZZLSEotion

Casing Mount: q Foot q Bracket

Centerline q Near Cntrl. q Inline

Cuing Split: q Axlal q Radial

Casing Type: q DBfuser q Staggered

0 Single Volute q Double Volute

Max. Allowable Pressure (PSIG):
At 60°F

At Nom. Pump Temp.

Hydro Test Pressure (PSIG):

Lubrication Type: q API 614

q Greue q Ring Oil q OII Mist

q Flood q Flinger q Preuure
Remarks:

SECPIo.Fwa 7na92

LOCATION

Impeller Diameter (inches)

Rated_ Max._ Min._

Impeller Type: q Open q Closed

Imp. Suction: q Single q Double

Imp. Mount: q Btwn. Brgs q Overhung

Rotation (Coupling End): q CW q CCW
Bearing (iype/Number):

Radial

Thrust

Coupling:

Manufacturer

Type/Model

Driver Hatl-Coupling MouMed By:
Q Pump Mfr. Q Driver Mfr. 0 Purchaser

-By Purchaser q _

SIZE

Vent

Pressure Gage

Warm Up

Balance Line

Packing:

Manufacturer

Type

Size/No. Rings

Mechanical Seal:

API Class code

Manufacturer

Model

Mfc Code

0 Cartridge Type Required

Gland Type/Mat'I.:

Gland Plate Tape Required for:

ench 0 Flush 0 Drain 0 Vent
P33B - 15649
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FLUOR DANIEL
DATA SHEET

U.S. De artment of Energy
HanfordPWaste Vitr'rfication Plant SPEC F CAT CN SECT NO.

Richland, Washinqton
DOE Contract DE=AC06-86RL10838 1^

F CUENrUSE

METERING PUMPS CNK'0 APMC

_r .^ SSL

Service gOWESI-LOW FEED PUMP No.MotorDrWen 1 PUMPMATEAtALS

^__ ^rur c c

Pump Mfr.

Size & Type

No. Stages

Serial No.

Pumping Temperature (°F):

Normal 77 Max. 77 Min._

Specific Gravity: @ 77 °F= 1-027

Vapor Press. (PSIA): 0.46

Viscosity (CP): @ 77 `F= 1.106

Conosion/Erosion Caused By:

Remarks:

Pump Tag No. PX.541104M

-
--"

e
ZECU/E SLIXtlfyEEED PUMP Impeller

Motor Tag No. ^E No. Pumps Req I

Motor Provlded By ^ No. Turbine Driven NA

Capacity (U.S. GPM):

Normal 15 Rated 20-62

Discharge Pressure (PSIO): 34.2

Suction Pressure (PSIG):

Max. Rated 0.5

Differential Pressure (PSQ: 317

Differential Head (Feet): 75.9

NPSH Available (Feet): 321

Hydraulic Power (HP): 0,406

MISC. CONNECnONS

PERFORMANCE (To Be

Proposal Curve No.: Minimum Continuous Flow (GPM): NPSH Required (Feet Water):

Speed (RPM): Thermal Stable 3% Head Drop

Efficiency (%): Max. Head Rated Imp. (Feet): Suction Specified Speed:

Rated Power (BHP): Max. Power Rated Imp. (BHP):

CONStfillCT1ON (To Be Corroleled By Purdnssr and Msralaulaart

Casing Mount: q Foot q Bracket

Centerline q Near Cntrl. q Inline

Cuing Split: q Axial q Radial

Casing Type: q Diffuser q Staggered

q Single Volute q Double Volute

Max. Allowable Pressure (PSIG):

At 60°F

At Nom. Pump Temp.

Hydro Test Pressure (PSIG):

Lubrication Type: q AP1614

q Grease q Ring Oil q Oil Mist

q Flood q Flinger q Pressure

Remarks:

SECPtO.FW.11/30/93

Impeller Diameter (Inches)

Rated_ Max. Min.,

Impeller Type: q Open q Closed

Imp. Suction: q Single q Double

Imp. Mount: q Btwn. Brgs q Overhung

Rotation (Coupling End): q CW q CCW
Bearing (iype/Number):

Radial

Thrust

Coupling:

Manufacturer

Type/Model

Driver Half-Coupling Mounted By'.

0 Pump Mir. 0 Driver Mtc Q Purchaser

= try Purcnaser L1 =

Temp. (°F): Max. Min._

Rel. Humid. (%): Max. Min._

ABkude (Feet):

Q Indoor 0 Heater 0 Roof

Q Outdoor 0 Unheated 0 Sun

Area Classification: 3

Other:

Remarks:

Pressure Gage

Warm Up

Balance Llne

Packing:

Manufacturer

Type

Size/No. Rings

Mechanical Seal:

API Class code

Manufacturer

Model

Mfr. Code

0 Cartridge Type Required

Gland Type/Mat'I.:

Gland Plate Taps Required for:

P338 - 15649
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1 33194511"
gFLUOR DANIEL DATE coH.R^cT

DATA SHEET 1o-zr 9z e5734
NOU.S. Department of Energy PtF540-4135A0

Hanford Waste Vitrification Plant PX61003aciv
Richland, Washington

^ aPE`^'^TpN ^i i^AC06-86RL10838DOE Contract DE s e
FOR GJFM USE

PUMPS
DIAPHRAGM 0 ^ OHK'D IPPR'D

. f^rraao SSL

ALL ITEMS SHALL COMPLY WITH GENERAL SPECIFICATION SHEETS: P33B-15049

Service A%7#UW FEEO PUMP No. Motor DrHen 4 P<>MP MATE7fNLS

P1454003114113
Cuing

Pump Mfc Pump Tag No.
^^ro Impsller

Size & Type
ANI/HDAM FFED P(IAW Imemal

No. Stages

Serial No

Name LK-F7ry p ^UL4"-w

COMPOUND (10% OV WAIEli)

Pumping Temperature (°F):

Normal 77 Max. I^ Min._

Specific Gravity: @ ZL °F= 1.0

Vapor Press. (PSIA): 0.46

Viscosity (CP): @ 77 °F= 10

Corrosion/Erosion Caused By:

Remarks:

Motor Tag No. SAME No. Pumps Req -

Motor Provided By 11111ANE*ACTUPER No. Turbine Driven

Capacity (U.S. GPM):

Normal Rated 0.5

Discharge Pressure (PSIG): 522

Suction Pressure (PSIG):

Max. 3 Rated 120

Differential Pressure (PSQ: 51

Differential Head (Feet): 119

NPSH Available (Feet): 30

Hydraulic Power (HP): 0.015

Temp. (°F): Max. 704 Min.W

Rsl. Humid. (%): Max. Min._

Altitude (Feat): 714

® Indoor ® Heated 0 Roof

0 Outdoor 0 Unheated 0 Sun

Area Classification: 3

Other:

Remarks:

Proposal Curve No.: Minimum Continuous Flow (GPM): NPSH Required (Feat Water):

Speed (RPM): Thermal Stable 3% Head Drop

Efficiency (%): Max. Head Rated Imp. (FeeQ: Suction Specified Speed:

Rated Power (BHP): Max. Power Rated Imp. (BHP):

OONSTRUCf10N o Be Pumhrsr d

NOZZLES _ SIZE _ RATING FACING _ LOCATION MiSC. CONNECt10M SIZE TYPE

Suction 1/2' NPTfF) Drain

Discharge 1/2 111

Casing Mount: q Foot q Bracket

Centerline q Near Cntd. q Inline

Casing Split: q Axial q Radial

Casing Type: q Diffuser q Staggered

q Single Volute q Double Volute

Max. Allowable Pressure (PSIG):

At 60'F

At Nom. Pump Temp.

Hydro Test Pressure (PSIG):

Lubrication Type: q API 614

q Grease q Ring Oil q Oil Mist

q Flood q Flinger q Pressure

Remarks:

SECPIO.FRM 7/30i92

Impeller Diameter (Inches)

Rated_ Max._ Min._

Impeller Type: q Open q Closed

Imp. Suction: q Single q Double

Imp. Mount: q Btwn. Brgs q Overhung

Rotation (Coupling End): q CW q CCW

Bearing fTyM/Number):

Radial

Thrust

Coupling:

Manufacturer

Type/Model

Driver Half-Coupling Mounted By:

0 Pump Mh 0 DrHer Mfc 0 Purchaser

= 9y Purchaser LJ =

Manufacturer

Type

Size/No. Rings

Mechanical Seal:

API Class code

Manufacturer

Model

Mfr. Code

0 Cartridge Type Required

Gland Type/Mat'I.:

Gland Plate Tape Required for:

Pressure Gaae

Warm Ua

Balance Line

Pecking:

P33B - 15649
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SECTION 15820
VACUUM BLOWERS

PART 1 GENERAL

1.1 SUMMARY

This specification section covers the technical requirements for
the design, materials, fabrication, inspection and testing of
vacuum blowers.

^e 1.2 REFERENCES
^._
et'=? The publications listed below form a part of this specification

section to the extent referenced. The publications are referred
to in the text by the basic designation only.

4*g

AIR MOVEMENT CONTROL ASSOCIATION, INC. (AMCA)

AMCA Publication 210 1985 Laboratory Methods of Testing Fans
for Rating

AMCA Publication 300 1985 (Rev. 87) Reverberant Room Method
for Sound Testing of Fans

AMERICAN GEAR MANUFACTURERS ASSOCIATION (AGMA)

AGMA 2000-A 1988 Gear Classification and Inspection
Handbook: Tolerances and Measuring
Methods for Unassembled Spur and
Helical Gears (Including Metric
Equivalents)

AMERICAN NAT IONAL STANDARDS INSTITUTE (ANSI)

ANSI B16.5 1986 Pipe Flanges and Flanged Fittings

ANSI B36.19M 1985 Stainless Steel Pipe (Revision of
ANSI B36.16 - 1976)

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A216/A216M 1989 Standard Specification for Steel
Castings, Carbon, Suitable for Fusion
Welding for High Temperature Service

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME PTC-9 1970 (Rev. 85) Displacement
Compressors, Vacuum Pumps and Blowers

1/25/93 3:52pm
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1.3

1.4

1.5

1.6

1.6.1

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1 1990 Structural Welding Code Steel,
12th Edition

ANTI-FRICTION BEARING MANUFACTURERS ASSOCIATION (AFBMA)

AFBMA 9 1990 Load Ratings and Fatigue Life for
Ball Bearings

AFBMA 11 1990 Load Ratings and Fatigue Life for
Roller Bearings

COMPRESSED AIR AND GAS INSTITUTE (CAGI)

CAGI PNEUROP S5.1 1971 Test Code for the Measurement of
Sound from Pneumatic Equipment,
1st Edition

OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA)

OSHA Standard 1978 Guards for Rotating Equipment
Instruction 1-12.14

RELATED REQUIREMENTS

Specification Section 01730

Specification Section 15196

Operation and Maintenance Data

Identification and Tagging Methods
for Mechanical Equipment

Specification Section 16150

DEFINITIONS

FAT - Factory Acceptance Test

Motors - Induction for General
Service

TEFC - Totally Enclosed Fan Cooled

SYSTEM DESCRIPTION

(Not Used)

SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

Drawings shall be submitted for Buyer approval.

1rn o, 3:52pm
108\V0L5...\SPECS\P338\15820.0 P3313-15820-2
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1.6.1.1 A. Certified dimensional outline drawings. These drawings
shall indicate dimensions, shipping weights, operating
weights, clearances to be maintained, size and location of
all connections, lifting supports, materials of construction
and corrosion allowances. They shall include equipment
support data and equipment performance data (this includes
performance curves). Drawings which include the base frame
shall depict base plate thickness and bolt hole sizes and
location for anchor bolts.

B. Sectional drawings. These drawings shall show inside
arrangement, construction and details for each component.

r=_
C. Allowable loads on the blower discharge nozzles and suction

;-^ nozzles shall be furnished.

All drawings shall include a detailed Bill of Materials. This
shall list manufacturer, type and rating of all component parts or

^ assemblies.

1.6.2 Receiving, storage and handling instructions to include inspection
and checkout tests.

1.6.3 Manufacturer's Installation Instructions.

1.6.4 Technical Data shall be submitted for Buyer approval.

1.6.4.1 Design Calculations - Seller shall provide an engineering design
analysis with supporting calculations used to establish horsepower
requirements, shaft sizes, bearing loads and operating
characteristics. These calculations shall be complete and in
sufficient detail to permit second-party review.

1.6.4.2 Descriptive Literature - Descriptive literature shall be provided
by Seller. This literature shall include equipment ratings, model
numbers, and technical descriptions.

1.6.4.3 Data Sheets

A. Seller shall complete Data Sheet P33B-DS-1 (Attachment A)
and submit for the furnished equipment.

1.6.4.4 Vacuum Blower Performance Curves

Vacuum blower performance curves shall be submitted. These curves
shall include blower brake horsepower, efficiency, pressure drop,
slip, viscosity and specific gravity corrections.

1.6.4.5 Factory Acceptance Tests (FATs) as defined in Paragraph 2.2.11.

1/2"3 3:52pm

108wOLS...kSPECS1P338115820.0 P33 B-15820 -3



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DE-AC06-86RL10838

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

Rev. 0

1.6.5 Spare Parts List

A list of recommended spare parts for one (1) year's routine
operation shall be submitted. The spare parts list shall include
sufficient data to permit procurement either from original
manufacturer or any subsupplier.

1.6.6 Installation, Operation and Maintenance Manuals

Seller shall submit operation and maintenance manuals. These
shall cover the vacuum blowers furnished in accordance with this
specification section. These manuals shall fully detail sequences
of disassembly, repair, adjustment, reassembly, lubrication and

$ troubleshooting. Troubleshooting sections shall include fault
C, J trees to guide both mechanical and electrical diagnostics. The

manuals shall include reduced-size 11X17 copies of any assembly
drawing, subassembly drawing or parts list needed for routine

^^- maintenance and overhaul. This data shall be submitted in
accordance with Specification Section 01730. Complete installa-
tion manuals shall also be submitted.

1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS

(Not Used)

1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS

1.8.1 Climatic and Geographic Site Conditions

A. Site Elevation

B. Barometric Pressure

C. Outside Design Temperature

1) Maximum Temperature

2) Minimum Temperature

3) Wet Bulb Temperature

1.8.2 Operating Environment

A. Normal Temperature

B. Maximum Temperature

C. Relative Humidity

1/25ry3 3:52pn
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714 feet above sea level

14.3 psia

110°F

-20°F

68°F

60° to 104°F
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Not Controlled
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PART 2 PRODUCTS

2.1 MATERIALS AND EQUIPMENT

2.1.1 General Requirements

Vacuum blower assemblies shall be furnished by a manufacturer
normally engaged in the production of rotary vacuum blowers.
Vacuum blowers furnished in accordance with this specification
section shall be standard rotary vacuum blowers, skid-mounted,
designed and constructed in accordance with the requirements of
ASME PTC-9.s...

All exposed moving parts shall have heavy-duty removable guards
provided in accordance with OSHA Standard Instruction 1-12.14.

2.1.2 Vacuum Blower Casing
rat°s

Vacuum blower casing shall be carbon steel in accordance with ASTM
A216/A216M. The casing and discharge nozzles shall be cast in one
piece. Casing shall be designed to withstand a hydrostatic
pressure of not less than 1.5 times the blower design pressure.

2.1.3 Impeller

Impeller shall be cast steel in accordance with ASTM A216/A216M.
The impeller shall be dynamically balanced in accordance with
manufacturer's standard practice.

2.1.4 Strainer

The blower intake shall be protected with a slotted intake
strainer. The strainer shall be cast steel in accordance with
ASTM A216/A216M. It shall have an effective free area sufficient
to prevent pressure drop and efficiency degradation. Strainer
shall have a free area not less than four times the cross-
sectional area of the suction casing. The strainer shall be 99
percent efficient on 10 microns particles and larger.

2.1.5 Vacuum Blower Shaft

Vacuum blower shaft shall be carbon steel. Shafts shall be ground
and polished. Wearing surfaces at shaft bearings shall be
hardened. The shaft's mechanical properties and diameter shall
ensure that whip, deflection or vibration shall not be of
sufficient magnitude to impose loads greater than design on the
specified shaft bearings under normal operating conditions. A
means of clearance adjustment between impeller and casing inner
surface shall be supplied from the blower exterior.

126/83 3:52pm
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2.1.6 Bearings and Lubrication

Ball or roller bearings shall be furnished. These bearings shall
have full provision for the imposed mechanical radial and thrust
loads. Bearings shall be sealed and grease-lubricated. They
shall have an L-10 rating of 100,000 hours service life calculated
in accordance both with AFBMA 9 and AFBMA 11.

2.1.7 Flexible Couplings

A carbon steel flexible coupling in accordance with ASTM A216/
A216M shall be utilized to connect the vacuum blower shaft to the
motor shaft. It shall not transmit vibration or end thrust.
Under normal operating conditions the coupling shall permit
misalignment up to 4 degrees, maximum.

Vacuum blower manufacturer shall mount blower and motor half
couplings. Couplings shall be rated for not less than 150 percent
of motor nameplate horsepower at design rpm. All metal flexible
couplings shall be keyed to both shafts.

2.1.8 Reduction Gears

Reduction gears for the vacuum blower shall be manufactured in
accordance with AGMA 2000-A.

2.1.9

2.1.10

2.2

2.2.1

Silencers

The vacuum blowers supplied in accordance with this specification
section shall be equipped with silencers. These silencers shall
be in accordance with manufacturer's standards. The jet silencer
shall be mounted on the respective vacuum blower. The discharge
silencer shall have three support legs. Material used to
fabricate silencers shall be carbon steel in accordance with ASTM
A216/A216M.

The vacuum blower skid shall have a minimum of six (6) 15/16 inch
diameter bolt holes for 3/4 inch diameter bolts. The discharge
silencer shall have a minimum of three support legs with one (1)
15/16 inch diameter bolt hole per leg for 3/4 inch diameter bolts.

FABRICATION AND MANUFACTURE

General Requirements

The vacuum blower operating point shall be within 10 percent of
the peak efficiency on the blower performance curve. At design
conditions and at maximum horsepower along the blower curve, the
horsepower requirements shall not exceed the motor's nominal
rating as shown on the nameplate (excluding service factor). All
rotating parts of the assembled equipment shall operate throughout

t125/93 3:52pm
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the required range without excessive vibration, as shown in
Paragraph 2.2.5, or noise. The noise level shall not exceed 85 dB
at 3 feet peripheral around the blower assembly.

2.2.2 Vacuum Blower Casing

The vacuum blower casing shall be designed both for the maximum
discharge pressure at discharge temperature and hydrostatic test
pressure at ambient temperature as shown on Data Sheet P33B-DS-1
(Attachment A).

2.2.3 Materials

Castings shall be sound. No shrink, blow holes, scale, blisters
or other defects shall be permitted. Surfaces shall be cleaned by
Seller's standard methods. All casting burrs shall be filed or

^.s ground flush with the casting surface. The use of plastic or
cement compounds to repair leaks and defects in pressure casings
shall not be permitted.

2.2.4 Bearings

Bearings shall be sized to take the thrust loads of 150 percent of
rated capacity at maximum speed.

2.2.5 Balance and Vibration

The rotating assembly of shaft and blower wheel shall be both
statically and dynamically balanced in accordance with
manufacturer's standard practice before assembly into the housing.
The fan shall be given a balance test both after assembly and
after installation in the field. The magnitude of vibration of
the installed fan shall not exceed the displacement shown in the
following table. Measurements shall be taken on the top side of
each bearing at two points on the equipment housing and the base
at 900 apart. The measurement points shall be permanently marked
for future use.

1125/93 3:52pm
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2.2.6 Motor

Motors shall be induction type. They shall be totally enclosed
fan cooled (TEFC), squirrel-cage type. They shall have normal
starting and breakdown torque. Motors shall be in accordance with
Specification Section 16150.

2.2.7 Coatings

Vacuum blower motor, silencer and exposed parts of the support
frame for the vacuum blower shall be primed and painted in
accordance with manufacturer's standard. Stainless steel,

r=, plastics and elastomers shall not be painted unless specified
otherwise.

C= 2.2.8 Flanges
: ^1

Flanges supplied with the vacuum blower shall be in accordance
with ANSI B16.5.

2.2.9 Welding

Welding of the skid-mounted vacuum blower shall be in accordance
with AWS D1.1.

2.2.10 Piping

All piping that connects vacuum blower components shall be in
accordance with ANSI B36.19M.

2.2.11 Factory Acceptance Tests (FATs)

Seller shall shop test the unit to verify blower
performance in accordance with ASME PTC-9. A detailed
shop testing procedure shall be submitted for Buyer
approval before testing begins. Buyer shall be notified
in advance of all source testing. Buyer reserves the
right to witness all tests (FATs).

Vacuum blower shall be tested at the factory to provide
detailed performance data and demonstrate conformance to
this specification section, AMCA Publication 210, AMCA
Publication 300 and CAGI PNEUROP S5.1. The vacuum blower
shall be hydrostatically tested for a period of not less
than 30 minutes. The test pressure shall be not less
than one and one-half times the head capabilities of the
maximum diameter impeller for the casing at shutoff.
Vacuum blower casing shall be free of leaks at the test
pressure. No visually-detectable leakage shall occur at
any joint during the test.

1/25ry9 3:52pm
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C. Seller shall furnish certified shop test curves and FAT
reports. These shall show the blower discharge capacity,
efficiency and brake horsepower.

2.2.12 Envelope

The maximum available envelope for the vacuum blower equipment and
the model number or equal are shown in Attachment B.

2.3 LABELING

Labeling shall be in accordance with Specification Section 15196,
Paragraph 2.2.2, Type 6. Such labeling shall be in addition to
the manufacturer's identification plate.

;+.. P

An arrow shall indicate the blower's direction of rotation. This
arrow shall be integrally-cast or otherwise permanently attached
at the vacuum blower's drive end.

cy-.
2.4 PACKAGING

2.4.1 Preparation for shipment and packing shall be in accordance with
Seller's standards. At minimum, they shall provide protection
against corrosion and damage during normal handling, shipping and
storage.

2.4.2 Machined surfaces, threads, bearings and bearing housings shall
be protected during shipment by application of grease or other
suitable rust-inhibiting compound.

2.4.3 Flanged openings shall be covered with wood or plastic protectors.
Protectors shall be installed with not less than four (4) full
diameter steel bolts and nuts.

2.4.4 Threaded connections and tapped holes shall be capped or plugged.
Compatible materials shall be used to prevent thread damage.

2.4.5 Vacuum blower unit shall be shipped fully assembled.

2.4.6 Bracing, supports and rigging connections shall be provided to
prevent damage during shipment, lifting and unloading.

2.4.7 Separate or loose parts shall be completely boxed. The box shall
then be attached to the main item to be shipped as a unit.

All shipping boxes shall be identified by Seller's order number,
equipment number and equipment description.

1l25/93 3:52pm
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SECTION 15821
CENTRIFUGAL BLOWERS

PART 1 GENERAL

1.1 SUMMARY

This specification section covers the technical requirements for
the design, fabrication, inspection and testing of the centrifugal
blowers for the cold feed vent system.

rz 1.2 REFERENCES
e.a

The publications listed below form a part of this specification

C= section to the extent referenced. The publications are referred
'^j to in the text by the basic designation only.

®* AIR CONDITIONING AND REFRIGERATION INSTITUTE (ARI)

ARI 670 1990 Fans and Blowers

AIR MOVING AND CONDITIONING ASSOCIATION, INC. (AMCA)

AMCA Publication 210 1985 Testing

AMCA Publication 300 1985 Sound Power Levels

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI B16.5 1988 Pipe Flanges and Flanged Fittings

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM 480/A480M 1991 (Rev. 91) Standard Specification for
General Requirements for Flat-Rolled
Stainless and Heat Resisting Steel Plate,
Sheet and Strip

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME PTC 11 1984 (Rev. 90) Fans

ANTIFRICTION BEARING MANUFACTURERS ASSOCIATION (AFBMA)

AFBMA 9 1990 Edition - Load Ratings and Fatigue
Life for Ball Bearings

AFBMA 11 1990 Edition - Load Ratings and Fatigue
Life for Roller Bearings

1/25/93 3:55pm
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INSTRUMENT SOCIETY OF AMERICA (ISA)

ISA S20 1981 Specification Forms for Process
Measurement and Control Instruments
Primary Elements and Control Values

OCCUPATIONAL SAFETY AND HEALTH ADMINISTRATION (OSHA)

OSHA Standard 1978 Guards for Rotating Equipment
Instruction 1-12.14

1.3 RELATED REQUIREMENTS
Co
^• Specification Section 01730 Operation and Maintenance Data

Specification Section 05066 Welding Specialty Equipment

Specification Section 15196 Identification and Tagging Methods
-^• for Mechanical Equipment

Specification Section 16150 Motors - Induction for General
Service

1.4 DEFINITIONS

FAT - Factory Acceptance Test

RPM - Revolutions per Minute

TEFC - Totally Enclosed Fan Cooled

1.5 SYSTEM DESCRIPTION

(Not Used)

1.6 SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

1.6.1 Drawings

1.6.1.1 A. Certified dimensional drawings shall be submitted for Buyer
approval. These drawings shall include dimensions, shipping
weights, operating weights and clearances to be maintained.
They shall also show design temperatures and pressures,
operating temperatures and pressures, size and location of
all connections, lifting supports and materials of construc-
tion. Drawings which include the base frame shall include

1rzs1M 3:55pm
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base plate thickness at the foundation bolts, location of
anchor bolts and size of control panel fasteners.

B. Sectional drawings. These drawings shall show inside
arrangement construction and details for each component.

C. The allowable loads on both the blower discharge nozzle and
suction nozzle shall be furnished.

All drawings shall include a detailed bill of materials.
This bill shall list the manufacturer, type and ratings of
all component parts, or assemblies.

cy" 1.6.2 Technical Data
r--^

1.6.2.1 Design Calculations - Engineering design analysis with supporting
calculations used to establish connected horsepower requirements,
shaft sizes, bearing loads, nozzle loading and operating char-
acteristics. Calculations shall be complete and in sufficient
detail to permit a second-party review.

1.6.2.2 Descriptive Literature

Descriptive literature. This shall include equipment ratings,
model numbers, operating characteristics and technical
descriptions.

1.6.2.3 Data Sheets

A. Seller shall submit complete data sheets for the furnished
equipment. These data sheets shall reflect the design
parameters in Data Sheet P33B-DS-1 (Attachment A).

B. Complete instrumentation data sheets, ISA S20 specification
forms for process measurement and control instruments,
primary elements and control valves.

1.6.2.4 Centrifugal Fan Performance Curves

Fan performance curves shall be provided for Buyer approval.
These curves shall include fan brake horsepower, efficiency and
applicable corrective factors.

1.6.2.5 Seller shall submit reports of Factory Acceptance Tests (FATs) as
defined in Paragraph 2.4.

1/25/03 3:55pm
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1.6.3 Spare Parts List

A list of recommended spare parts for one (1) year's routine
operation shall be supplied. The spare parts list shall include
sufficient data to permit procurement from the original
manufacturer or any subsupplier.

1.6.4 Installation, Operation and Maintenance Manuals

Seller shall provide operation and maintenance manuals. These
shall cover the centrifugal fans furnished in accordance with this
specification section. The manuals shall fully detail sequences

^ of disassembly, repair, adjustment, reassembly, lubrication and
troubleshooting. Troubleshooting sections shall include fault

^'=y trees to guide both mechanical and electrical diagnostics. This
data shall be submitted in accordance with Specification Section
01730. Complete installation manuals shall also be submitted.,.^

t^
1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS

(Not Used)

1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS

1.8.1 Climatic and Geographic Site Conditions

A. Site Elevation 714 feet above sea level

B. Barometric Pressure 14.3 psia

C. Outside Design Temperature

1) Maximum Design Temperature 110°F

2) Minimum Temperature -20°F

3) Wet Bulb Design Temperature 68°F

D. Operating Environment

1) Normal Temperature 60°F to 104°F

2) Maximum Temperature 1040F

3) Relative Humidity Not controlled

125/93 3:55pm
1U6\V0L5._\SPECS\P338U5821.0 P33 B -15821-4



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington

DOE Contract DE-ACO6-86RL10838

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

Rev. 0

PART 2 PRODUCTS

2.1 MATERIALS AND EQUIPMENT

2.1.1 General Requirements

Centrifugal blowers shall be furnished by a manufacturer normally
engaged in the production of industrial centrifugal fans. Fans
furnished in accordance with this specification section shall be
centrifugal fans designed and constructed in accordance both with
ARI 670 and ASME PTC-11 for the intended service. The fan blower
selected shall operate at no more than 5 percent divergence from
the maximum efficiency point when operating at design air flow and
static pressures as defined on Data Sheet P33B-DS-1
(Attachment A).

2.1.2 Materials

The material for the fabricated fan and support base shall be
stainless steel in accordance with ASTM 480/A480M.

2.1.3 Air Flow Control

The air flow control shall be made with variable inlet vanes. The
inlet vanes shall be designed to permit capacity variation from
full capacity to less than 30 percent flow without deviation from
characteristic performance curve. The fan unit shall consist of
the inlet vanes, control unit and all necessary linkage and
shafts.

2.2 FABRICATION AND MANUFACTURE

2.2.1 The centrifugal blower operating point shall be within 10 percent
of the peak efficiency on the blower performance curve. The
horsepower requirements shall not exceed the nominal rating of
the motor as shown on the nameplate (excluding service factor).

All rotating parts of the assembled equipment shall operate
throughout the required range without excessive vibration, in
accordance with Paragraph 2.2.2, or noise. The noise level shall
not exceed 85 dB at 3 feet peripheral around the blower assembly.

2.2.2 Balance and Vibration

The rotating assembly of shaft and blower wheel shall be both
statically and dynamically balanced in accordance with
manufacturer's standard practice before assembly into the housing.
The fan shall be given a balance test both after assembly and
after installation in the field. The magnitude of vibration of
the installed fan shall not exceed the displacement shown in the

1/25/93 3:55pm
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following table. Measurements shall be taken on the top side of
each bearing at two points on the equipment housing and the base
at 900 apart. The measurement points shall be permanently marked
for future use.

Revolutions Per Displacement ( mils) Velocity (in/sec-peak)
Minute (RPM)

900 0.20 0.0098
1,200 0.15 0.0098
1,800 0.10 0.0098
3,600 0.05 0.0098

CO 2.2.3 Blower Housingr....,.
T°:S

Blowers larger than 40-inch wheel diameter shall have a maximum
RPM of 850. Wobble and lobe shall be ±1/8 inch of wheel dimen-
sions. The fan housing, including inlet box where required,
shall be constructed for the cutoff pressure of the blower.

^ Housing shall have round bell-mouth inlet. The housing shall be
adequately reinforced to minimize vibration and panel pulsation.
Access doors and inlet and outlet connections shall be flanged
and drilled for bolting and adequately rigid for gasket compres-
sion. All welding shall be continuous and in accordance with
Specification Section 05066.

2.2.4 Blower Base

Structural steel base shall be provided for the blower except
those with inlet box. Base shall accommodate blower housing,
motor, V-belt drive or flexible coupling and outboard bearings.
Bearing pedestal and soleplate shall be provided for the blower
with inlet box.

2.2.5 Bearings

Bearings on blowers furnished in accordance with this
specification section shall be of one of the following types:

Antifriction, self-aligning, double-row spherical roller
bearings. These bearings shall have split-pillow block
housing.

Ball bearing manufactured in accordance with blower
manufacturer's standard.

The bearings shall have accessible connections for lubrication
with either oil or grease. The bearing housing shall have either
grease or oil seals as appropriate. Bearings shall be designed
for not less than 100,000 hours service life in accordance both
with AFBMA 9 and AFBMA 11.

1/25/93 3:55pm
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2.2.6 Seals

The linkage and shaft combination shall penetrate the inlet box
or blower housing with a seal. The member that penetrates the box
or housing shall be a cylindrical shaft. Only rotational motion
around the centerline of the shaft shall be required at the point
of penetration to move the vanes through the maximum operating
range. The seal and the affected housing or box shall maintain
the leak test requirements of Paragraph 2.4 under both static and
dynamic conditions. No additional temporary sealing shall be used
at the shaft during tests.

2.2.7 Driver

The driver shall be an electrical motor provided in accordance
both with Specification Section 16150 and this specification
section.

The electric motor shall be integral, foot mounted, totally
enclosed fan cooled (TEFC), squirrel cage induction motor. It
shall have normal across the line starting and breakdown torque.

2.2.8 Belt or Coupling Guards

Guards shall be provided on all exposed moving parts. Guards
shall be in accordance with OSHA Standard Instruction 1-12.14.

2.2.9 Welding

All blower unit assembly welding requirements shall be in
accordance with Specification Section 05066.

2.2.10 The centrifugal blower base plate shall be anchored with a minimum
of four 1/2 inch diameter steel anchor bolts. Bolt holes shall be
11/16 inch diameter.

2.2.11 Design Envelope

Maximum size envelope and model number or equal are shown in
Attachment B.

2.2.12 Flanges and flanged connections shall be in accordance with
ANSI B16.5.

2.3 LABELING

Labeling and tagging shall be in accordance with Specification
Section 15196, Paragraph 2.2.2, Type 6. This shall be in addition
to the manufacturer's identification plate.

1/25/9J 3:55pm
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An arrow shall indicate centrifugal blower rotating direction.
The arrow shall be located on the centrifugal blower drive end.
It shall be integrally-cast or otherwise permanently attached.

2.4 INSPECTION AND TESTING

2.4.1 Factory Acceptance Tests (FATs)

Seller shall shop-test the centrifugal blower unit to verify
performance in accordance with AMCA Publications 210 and 300 and
ASME PTC 11. The tests shall include positive pressure test,
negative pressure test and shaft seal leak test. Buyer shall be
notified in advance of all source testing and shall be allowed to
witness all tests (FATs).

2.5 PACKAGING

Packaging and preparation for shipment shall be in accordance with
Seller's standards. At minimum, protection shall be provided
against corrosion and damage during normal handling, shipping and
storage. Minimum preparation shall include the requirements
listed below.

2.5.1 Machined surfaces, threads, bearings and bearing housings shall
be protected during shipment by application of grease or other
suitable rust-inhibiting compound.

2.5.2 Flanged openings shall be covered with wood or plastic protectors.
Protectors shall be installed with not less than four (4) full
diameter steel bolts and nuts.

2.5.3 Threaded connections and tapped holes shall be capped or plugged.
Compatible materials shall be used to prevent thread damage.

2.5.4 Centrifugal Blower Unit Assemblies shall be shipped fully
assembled on baseplate.

2.5.5 Bracing, supports and rigging connections shall be provided to
prevent damage during shipment, lifting and unloading.

2.5.6 Separate or loose parts shall be boxed. The box shall be attached
to the main item to be shipped as a unit.

All shipping containers shall be identified by Seller's order
number, equipment number and equipment description.

PART 3 EXECUTION

(Not Used)

END OF SECTION

lresres 3:55pm
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SECTION 15894
VIBRATING FILTERS

PART 1 GENERAL

1.1 SUMYMRY

This specification section covers the technical requirements for
the design, materials, fabrication, testing and preparation for
shipment for vibrating filter units. These units consist of
tubular filter elements valved to operate and backwash

t-. individually, mounted in parallel on common inlet, outlet,
backwash supply and drain headers.

1.2 REFERENCES

The publications listed below form a part of this specification
section to the extent referenced. The publications are referred
to in the text by the basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI B16.5 1988 Pipe Flanges and Flanged Fittings

ANSI B36.19M 1985 Stainless Steel Pipe

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)
Boiler and Pressure Vessel Code

ASME Section II, 1989 Material Specifications-Ferrous
Part A Materials

SA-240 Specification for Heat-Resisting Chromium
and Chromium-Nickel Stainless Steel Plate,
Sheet, and Strip for Pressure Vessels

SA-790/SA-790M Specification for Seamless and Welded
Ferritic/Austenitic Stainless Steel Pipe

ASME Section VIII, 1989 Rules for Construction of Pressure
Division 1 Vessels

AMERICAN WELDING SOCIETY (AWS)

AWS D1.1 1990 Structural Welding Code Steel, 12th
Edition

125/831:00pm
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INSTRUMENT SOCIETY OF AMERICA (ISA)

ISA S20 1981 Specification Forms for Process
Measurement and Control Instruments,
Primary Elements and Control Valves

STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC SP-6 1989 Surface Preparation Specification
No. 6, Commercial Blast Cleaning

1.3 RELATED REQUIREMENTS

Specification Section 01730 Operation and Maintenance Data

Specification Section 05063 Welding Pressure Vessels

Specification Section 15196 Identification and Tagging
Methods for Mechanical Equipment

Specification Section 16610 Electrical Requirements for
Packaged Mechanical Equipment

Specification Section 17892 Frit Slurry Filter Local Panels

Specification Section 17893 Instruments Furnished with
Mechanical Equipment Frit Slurry
Filter

1.4 DEFINITIONS

FAT - Factory Acceptance Test

1.5 SYSTEM DESCRIPTION

(Not Used)

1.6 SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

1.6.1 Documentation which shows that the control panels for the
vibrating filters are in accordance with Specification
Section 17892.

1asM 4:00pm
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1.6.2 Drawings

1.6.2.1 A. Certified dimensional outline drawings shall be submitted for
Buyer approval. These drawings shall indicate dimensions,
shipping weights, operating weights, clearances to be
maintained, size and location of all connections, lifting
supports, materials of construction and corrosion allowances.
They shall include equipment support data and equi ment
performance data (this includes performance curvesg.
Drawings which include the base frame shall depict base plate
thickness at the foundation bolts.

Sectional drawings. These drawings shall show inside
arrangement construction and details for each component.

Allowable loads on the vibrating filter discharge nozzles and
suction nozzles shall be furnished for Buyer approval.

All drawings shall include a detailed Bill of Materials. This
shall list manufacturer, type and rating of all component parts or
assemblies.

1.6.3 Electrical Diagrams

Electrical diagrams shall be submitted in accordance with
Specification Section 16610.

1.6.4 Technical Data

1.6.4.1 Design Calculations - Seller shall provide an engineering design
analysis with supporting calculations used to establish
performance, bearing loads and operating characteristics. These
calculations shall be complete and in sufficient detail to permit
second or third-party review.

1.6.4.2 Descriptive Literature - Descriptive literature shall be provided.
This literature shall include equipment ratings, model numbers,
operating characteristics and technical descriptions.

1.6.4.3 Data Sheets

A. Seller shall submit completed data sheets for the furnished
equipment. These data sheets shall reflect the design
parameters in Data Sheets P33B-DS-1 and DS-2 (Attachment A).

B. Complete instrumentation data sheets, ISA S20 specification
forms for process measurement and control instruments,
primary elements and control valves.

ues x+ 4:00PM
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1.6.4.4 Vibrating Filter Performance Curves

Vibrating filter performance curves shall be submitted for Buyer
approval. These curves shall include efficiency, pressure drop,
viscosity and specific gravity corrections.

1.6.4.5 Factory Acceptance Tests (FATs) as defined in Paragraph 2.2.13.

1.6.5 Spare Parts List

A list of recommended spare parts for one (1) year's routine
operation shall be submitted. The spare parts list shall include
sufficient data to permit procurement either from original4t^
manufacturer or any subsupplier.

1.6.6 Installation, Operation and Maintenance Manuals
;-a

Seller shall submit operation and maintenance manuals. These
shall cover the vibrating filters furnished in accordance with
this specification section. These manuals shall fully detail
sequences of disassembly, repair, adjustment, reassembly,
lubrication and troubleshooting. Troubleshooting sections shall
include fault trees to guide both mechanical and electrical
diagnostics. The manuals shall include reduced-size copies of any
assembly drawing, subassembly drawing or parts list needed for
routine maintenance and overhaul. This data shall be submitted in
accordance with Specification Section 01730. Complete installa-
tion manuals shall be submitted.

1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS

(Not Used)

1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS

1.8.1 Climatic and Geographic Site Conditions

A. Site Elevation

B. Barometric Pressure

C. Outside Design Temperature

1) Maximum Design Temperature

2) Minimum Design Temperature

3) Wet Bulb Design Temperature

714 feet above sea level

14.3 psia

110°F

-20°F

68°F

125193 4:00pm
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1.8.2 Operating Environment

A. Normal Temperature 600 to 104°F

B. Maximum Temperature 104°F

C. Relative Humidity Not controlled

PART 2 PRODUCTS

2.1 MATERIALS AND EQUIPMENT
,^e^a

2.1.1 The vibrating filter system shall be a multiple element-type
filter. It shall be furnished as a complete, automatic, self-
cleaning filter system. The vibrating filter system design shall

k"J' be in accordance both with ASME Section VIII, Division 1 and ANSI
^
;-

B36.19M for interconnecting piping.
- -

2.1.2 The vibrating filter system shall be designed to maintain the
design flow during the backwashing cycle. The required number of
elements shall be specified by Seller in accordance with P33B-DS-1
and DS-2 (Attachment A).

2.1.3 The vibrating filter system logic shall control a backwash flow
scheme. Process water shall be used as the backwash source.
Backwash duration and required quantity of backwash fluid shall be
specified by Seller.

2.1.4 Seller shall furnish the vibrating filter with automatic
backwashing and a multiple tube-type filtration system. It shall
be designed as a complete, self-contained, modular package capable
of continuous operation.

2.1.5 The vibrating filter system shall be skid-mounted. The maximum
envelope dimension and model number or equal are shown in
Attachment B.

2.1.6 The vibrating filter skid shall be anchored with a minimum of four
equally spaced 1/2 inch diameter anchor bolts. Bolt holes shall
be 11/16 inch diameter.

2.2 FABRICATION AND MANUFACTURE

2.2.1 General Requirements

The vibrating filter system shall be manufactured in such a manner
that pressure drop shall be at its minimum over the flow range of
the filter system. The noise level shall not exceed 85 dB at 3
feet peripheral around the filter system assembly.

125/83 4:00pm
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2.2.2 The vibrating filter housing shall be Type SA-240 stainless steel
in accordance with ASME Section II, Part A.

2.2.3 All interconnecting valves shall be of the full port opening type
to minimize pressure drop across the system.

2.2.4 The vibrating filter housing shall be manufactured in accordance
with ASME Section VIII, Division 1.

2.2.5 Piping and flanged fittings in the vibrating filter system shall
be in accordance both with ANSI B16.5 and ASME Section II, Part A
SA-790/SA-790M.

2.2.6 Burst strength of the filter element shall be not less than 200;k.
r,:5 percent of the design pressure in accordance with P33B-DS-1 and

, DS-2 (Attachment A).r _J

ti 2.2.7 Welding on the skid of the skid-mounted vibrating filter shall be
in accordance with AWS D1.1. Welding of pressure vessels shall be

=-- in accordance with Specification Section 05063. The skid material
Q-' shall be Type 316L stainless steel.

2.2.8 The control panel shall be mounted directly on the skid. It shall
provide all instruments and controls necessary for safe, reliable
and continuous unattended operation of the vibrating system at the
s ecified operating and design conditions of P33B-DS-1 (Attachment
A^. The control panel shall be in accordance with Specification
Section 17892.

2.2.9 The vibrating filter system shall be furnished with an automatic
sequence programmer. This programmer shall control the sequential
backwash of the filter elements. One set of elements shall be
backwashed at a time. The programmer shall be supplied with the
capability of varying the backwash cycle time. It shall also
possess a manual override capability to allow manual filter
element backwash. Instruments and control panel shall be in
accordance with Specification Section 17892 and 17893.

2.2.9.1 The backwash cycle shall be capable of being initiated by both of
the following:

A. Differential pressure across the filter system.

B. Locally-mounted manual switch.

The open and close rates of both the feed and backwash control
valves shall be adjustable.

2.2.10 Electrical Requirements

2.2.10.1 Electrical components shall be in accordance with Specification
Section 16610.

M25M 4:00pm
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2.2.11 Coatings

After completion of all fabrication procedures the external
surfaces of each vibrating filter shall be thoroughly cleaned of
all foreign material, including rust, in accordance with
SSPC SP-6. Manufacturer's standard prime and finish paint or
coatings shall be applied. Stainless steel surfaces shall not be
painted unless specified otherwise.

2.2.12 Labeling and tagging shall be in accordance with Specification
Section 15196, Paragraph 2.2.2, Type 6.

2.2.13 Factory Acceptance Tests (FATs)

A. Seller shall shop test the vibrating filter system to verify
performance, pressure drops and flow rates. A detailed shop
testing procedure shall be submitted for Buyer approval
before testing begins.

B. All pressure-containing elements shall be hydrostatically
tested for a period of time not less than 30 minutes. The
test pressure shall be not less than one and one-half times
the vibrating filter system's design pressure. During the
test no visually-detectable leakage s hall occur at any
joint.

C. Seller shall furnish certified shop FAT reports prior to
shipment.

2.2.14 Packaging

2.2.14.1 Preparation for shipment and packing shall be in accordance with
Seller's standards. At minimum, they shall provide protection
against corrosion and damage during normal handling, shipping and
storage. Minimum preparation shall include the requirements
listed below.

2.2.14.2 Machined surfaces, threads, bearings and be aring housings shall
be protected during shipment by application of grease or other
suitable rust-inhibiting compound.

2.2.14.3 Flanged openings shall be covered with wood or plastic protectors.
Protectors shall be installed with not less than four (4) full
diameter steel bolts and nuts.

2.2.14.4 Threaded connections and tapped holes shall be capped or plugged.
Compatible materials shall be used to preve nt thread damage.

2.2.14.5 Vibrating filter unit assemblies shall be shipped fully assembled.

1125/93 4:OOpm
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2.2.14.6 Bracing, supports and rigging connections shall be provided to
prevent damage during shipment, lifting and unloading.

2.2.14.7 Separate or loose parts shall be completely boxed. The box shall
then be attached to the main item to be shipped as a unit.

All shipping boxes shall be identified by Seller's order number,
equipment number and equipment description.

PART 3 EXECUTION

(Not Used)

END OF SECTION

1rz510 4:00pm
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ATTACHMENT A PAGE 1 OF 2

REV510N
SHEET NO. REV

NO.

1P 9 DS 033 j -
FLUOR DANIEL DATE

^OT

DATA SHEET 1y1cae e+an+
TAG NO

U.S. Department of Energy FL-58&OM
Hanford Waste Vitrification Plant SPECIFIGITION SECT

Richland, Washington FORCUeNrusE
DOE Contract DE-AC06-86RL10838

VIBRATING - PRESSURE FILTER ^ c+.dn

ALL ITEMS SHALL COMPLY WITH GENERAL SPECIFICATION 15897 P61D NO.:

ITEM NO FL-58Dm2V SERVICE PFSFf ALTER

PROCESS DESIGN
WATER SOURCE LPIM PRESSURE 65 PBIO, TEMP 4470 f

FEED OUALfTY: SUSPENDEDSOLIDS 370,000 PPM. J.LU.

OTHER

EFFLUENT OUALfTY: MAIE EQUNALEN! TO 15 MtSH d.w.

OTHER

TOTAL FLOW RATE 70 GPM, ALLOWABLE HEAD LOSS 12 - 15 PSI

UNIT CAPACITY 45 - 95 (I8,2O0 LBfHR) GPM, FILTRATION RATE 10 - 15 GPM,50. FT.

BACKWASH. RATE 250 GPM, QUANTITY 21 GALLONS PER CYCLE

LENGTH OF RUN BEFORE BACKWASH BApQ-7,U$H ® QP = 15 pSI

UPSTREAM TREATMENi:

DOWNSTREAM TREATMENT:

MECHANICAL DESIGN

FILTER MEDIA'.

TOPLAYERTYPE OTY EFFECTIVE SIZE RANGE

UNIFORMITYCOEFF DENSfTY BED DEPTH

UNIFORMITY COEFF DENSITY BED DEPTH

BOTiOM LAYER: TYPE OTY EFFECTIVE SIZE RANGE

UNIFORMITY COEFF DENSITY BED DEPTH

OTHER REOUIREMENIS:

PRESSURE VESSEL NUMBER SIDE SHALL FT, DIAMETER FT.

FI R: VE"CALEJ I NiA

NUMBER OF COMPARIMENTS

MATERIAL OF CONSTRUCTION 316L SS

CORRO9ION ALLOWANCE DESIGN PRESSURE 150 PSXi 15O'F

TOTAL WALL THICKNESS INCLUDING CORRDSION ALLDWANCE: SIDE SHELL ENDS

P

MANHOLE SIZE LDC.ATION HANDHOLE SIZE LOCATION

TANK SUPFORF FD(ED G SCREWTYPE JACK

INLET DISTWBUiDR:

UNDER DRAIN: STFWNEFt3 DOUBLE DISH 0 GROUT OTHER

FACE PIPING: SIZE RATING MATERIAL

CONNI E A F
VALVING: TYPE MATERIAL OF CONSTRUCTION TRIM

OPER4TOR

BACKWASH & RINSE CONfROL:

SAM PLE VAI.VV;3 13 PRESSURE GAUGES 11 WATER METER 11 D MOUNIED

BACKWASH PUMP & DRIVE R 11
PNNTING: INTERNAL PRIME FINISH

E%TERNAL PRIME FINISH

OTHER

SAFETY CLASSIFICATION 3
t OSpS\ 101M'/W3] 18]8. M ISANP51-01 /2W 511 Pm

P33B - 15894



ATTACHMENT A PAGE 2 OF 2

NO FIEVISpN
SHEET NO. REV

.

P33BD$1 0
FLUOR DANIEL GGNTrv,cT

DATA SHEET 10-19ae 84573+
TAG NO.U.S. Department of Energy FL-980-002v

Hanford Waste Vitrification Plant SPECIFICATKNi SECT NO

15894Richland, Washington FORCUENrusE
DOE Contract DE-AC06-86RL10838

VIBRATING - PRESSURE FILTER K.M. a.ee RMM

ALL ITEMS SHALL COMPLY WITH GENERAL SPECIFICATION 15884 PAID NO.:

ITEM NO SERVICE

SHIPPING WEIGHT us.. VOLUME Cu. Ft

REMARKS'

SKETCH:

NOTE: Precess data based on Model SS-84-203 RonningerrPetter Vlbiatlng Slurry Fllter.

P33B - 15894



ATTACHMENT A PAGE 1 OF 2

SHEETNO. REV
NO. REVISON

O ^DS2 °FLU R DANIEL DATE CT
DATA SHEET ta1y^

845734
U.S. Department of Energy TAONO R^003y
Hanford Waste Vitrification Plant SPECIFICATIONSECTNO.

1589eRichland, Washington FOR CUENi USE

DOE Contract DE-ACO6-86RL10838

IflBBUNG - KM. da66 MMI

ALL ITEMS SHALL COMPLY WITH GENERAL SPECIFICATION 75aY4 P61D NO.:

IFEM NO FL-580411°3V SERVICE DFSFTFA]ER

PROCESS DESIGN
WATER SOURCE LPW PRESSURE 65 PSIG, TEMP 407e f

FEEDQUALITY: SUSPENDEDSOUDS 34,000 PPM, J.T.U.

OTHER
EFFLUENTQUALf1'1': WE EqUIyALEN/f7O 6° MESH J.T.U.

OTHER

TOTAL FLOW NATE SS GPM. ALLOWABLE HEAD LOSS 12- 15 PSI

UNIT CAPACITY 45 - 95 (48, °° LB/HR) GPM, FILTRATION RATE 7° - 15 GPMiSO. FT

BACKWASH. RATE 250 GPM, OUANTT' 21 GAU-ONS PER CYCLE

LENGTH OF RUN BEFORE BACKWASH fiMCffLIISI{ 0 AP = 15 PsJ

UPSTREAM TREATMENT:

DOWNSTREAM TREATMEN7:

MECHANICAL DESIGN
FILTER MEDIA'.

TOP LAYER. TYPE OTY EFFECTIVE SRE RANGE

UNIFORMfTYCOEFF DENSITY BED DEPTH

UNIFORMITY COEFF DENSITY BED DEPTH

BOTTOM UYER: TYPE OTY EFFECTIVE SIZE RANGE

UNIFORMITY COEFF DENSITY BED DEPTH

OTHER REOUIREMENTS:

PRESSURE VESSEL: NUMBER SIDE SHALL FT., DIAMETER FT

TYPE FI R. R

NUMBER OF COMPARfMENTS

MATERIAL OF CONSTRUCTION 975L SS

CIXiROSION ALLOWANCE DESIGN PRESSURE 15° PS(O 15°'F
TOTAL WALL THICI(NESS INCLUDING CORROSION ALUJIVANCE: SIDE SHELL ENDS

WITN P
MANHOLE SI2E LOCATION HANDHOLE SIZE

TANK SUPPORf FO(ED LEGS q SCREW JACK LEGS q

LOCATpN

INLET DIBTRIBUTOR:

DER DRAIN: STRAIN ERS q GROUT OTHER
FACE PIPING: SIZE RATING MATERIAL

VALVING: TYPE MATERIAL OF CONSTRUCTION TRIM
OPERATOR

SACI(WASH a RINSE CONTROL:

SAMPLE V PRESSURE GAUGES WATER METER SKID MOUNTED

BACKWASII PUMP! DRNER
PAINTNG: INTERNAL PPoME FINISH

E%TERNAL PRIME FINSH
OTHER

SAFEfY CLASSIFICATIO 3
1BSWS\101\20TB47ZJW.MISM'P51-01/YN3 5:13Pm

N --- -

P338 - 15894



ATTACHMENT A PAGE 2 OF 2

BHEETNO. REV.
ND FIEWWON

FL O
P339°s2 0

U R DANIEL
D TE ^TRACT

DATA SHEET 1a1^ 845734
U.S. Department of Energy TAG

NO q -seo-oDay
Hanford Waste Vitrification Plant

.
BPECIFICATION SECT NO

'^'Richland, Washington FOR CIIENT USE

DOE Contract DE-AC06-86RL10838

XIBBaNra - KAl Ciabb RApN

ALL fTEMS SHALL COMPLY WRH GENERAL SPECIFICATION iSBY/ P&ID NO.:

REM NO SERVICE

SHIPPING WEIGHT LeS., VauME cu. Fr
IEMMIf9:

SKETCH:

NOTE: Process data based on Model SS-84-203 Ronningen-Petter Vibrating Slurry Filter.

P33B - 1S894
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ATTACHMENT B
EQUIPMENT MAXIMUM ENVELOPE
AND MODEL NUMBER OR EQUAL

MAXIMUM ENVELOPE
(inches)

TAG NUMBER MODEL NUMBER* LENGTH WIDTH HEIGHT

FL-580-002V Ronningen-Petter Model 203 A-BW-VIB 63 40 70

FL-580-003V Ronningen-Petter Model 203 A-BW-VIB 63 40 70

*Equipment shall be of this model number or equal.

125193 cooPm
ATTACHMENT B
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ORIGINATOR:
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SECTION 15896
FILTERS/HEPA FILTERS (MECHANICAL)

B-595-P-P336-15896

APPROVED FOR CONSTRUCTION

CHECKER:

Ichkha , Mechanical Engineer Date

APPROVED BY :
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SECTION 15896
ROUGHING FILTERS/HEPA FILTERS (MECHANICAL)

PART 1 GENERAL

1.1 SUMMARY

This specification section establishes the minimum requirements
for design, fabrication and testing of high efficiency particulate
air (HEPA) and roughing filters to be used in an environmental
protection application.

1.2 REFERENCES

The publications listed below form a part of this specification
section to the extent referenced. The publications are referred
to in the text by the basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI B1.20.1 1983 (Rev. 1992) Pipe Threads, General
Purpose (Inch)

ANSI B16.5 1988 Pipe Flanges and Flanged Fittings

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
and/or

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ANSI/ASME NQA-1 1989 Quality Assurance Program
Requirements for Nuclear Facilities

ANSI/ASME N509 1989 Nuclear Power Plant Air Cleaning
Units and Components; Interpretations
No. 1

ANSI/ASME N510 1989 Testing of Nuclear Air Treatment
Systems

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A176 1990 Standard Specification for Stainless
and Heat-Resisting Chromium Steel Plate,
Sheet, and Strip

INSTITUTE OF ENVIRONMENTAL SCIENCES (IES)

IES RP-CC-001-83-T 1983 Recommended Tentative Practices for
Testing and Certification of HEPA Filters

olns ea 4:05pm
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Rev. 0

MILITARY SPECIFICATIONS (MIL)

MIL-F-51068 1988 (Rev. F) Filter, Particulate, (High
Efficiency, Fire Resistant)

MIL-F-51079 1988 (Rev. D) Filter Medium Fire-
Resistant, High-Efficiency

NUCLEAR STANDARD

NE F3-43 1984 Quality Assurance Testing of HEPA
zr-. Filters and Respirator Canisters
,s,
O° NE F3-45T 1984 Specifications for HEPA Filters Used
^...,E by DOE Contractors
0

STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC SP-6 1989 Surface Preparation Specification
No. 6, Commercial Blast Cleaning

UNDERWRITERS LABORATORIES INC. (UL)

UL-586 1990 UL Standard for Safety High
Efficiency Particulate Air Filter Units,
7th Edition

1.3 RELATED REQUIREMENTS

Specification Section 01730 Operation and Maintenance Data

Specification Section 15196 Identification and Tagging Methods
for Mechanical Equipment

1.4 DEFINITIONS

FAT - Factory Acceptance Test

HEPA - High Efficiency Particulate Air

1.5 SYSTEM DESCRIPTION

(Not Used)

1.6 SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

1.6.1 The following documents shall be submitted for Buyer approval:

1.6.1.1 HEPA filter outline drawings, dimensions and weight.

01a5/93 4:05Pm
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1.6.1.2 Detail drawings of the HEPA filter housing and its various
components. The drawings shall also contain weights, anchor bolt
details and materials used.

1.6.2 Data Sheets

Seller shall submit complete data sheets for the furnished
equipment. These data sheets shall reflect the desi n parameters
in Data Sheets P33B-DS-1 through DS-20 (Attachment AT

1.6.3 A list of manufacturer's recommended spare parts for one (1)
year's routine operation. Include sufficient data to permit
procurement either from the original manufacturer or any
subsupplier.

1.6.4 Operation and maintenance manuals in accordance with Specification
Section 01730. Complete installation manuals shall also be
submitted.

1.6.5 Factory Acceptance Tests (FATs) in accordance with Paragraph 2.5.
Procedure and FAT reports shall be submitted for Buyer approval.

1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS

(Not Used)

1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS

1.8.1

1.8.2

Climatic and Geographic Site Conditions

A. Site Elevation 714 feet above sea level

B. Barometric Pressure 14.3 psia

C. Outside Design Temperature

(1) Maximum Design Temperature 110°F

(2) Minimum Design Temperature -20°F

(3) Wet Bulb Design Temperature 68°F

Operating Environment

A. Normal Temperature 60°F to 104°F

B. Maximum Temperature

C. Relative Humidity

01125,W 4:05pm
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PART 2 PRODUCTS

2.1 MATERIALS AND EQUIPMENT

The following requirements apply to the HEPA filters furnished in
accordance with this specification section.

2.1.1 Filter Medium

The material for the HEPA filter medium shall be in accordance
both with MIL-F-51079 and ANSI/ASME N509.

- 2.1.2 HEPA Filter Housing,
C,^`P

The materials for the HEPA filter housing shall be Type 304L
.-i stainless steel in accordance both with ASTM A176 and ANSI/ASME
C=
e_4.j N509.
;. .

2.1.3 Adhesives

Adhesives used both to seal the filter pack into the case and
glue gaskets to the case shall either be nonflammable or self-
extinguishing. Where the dried film is exposed to an open flame,
it shall either not burn or not continue to support combustion
when the source of ignition is removed.

2.1.4 Gaskets and Fluid Seals

The HEPA filter shall have a filter-to-housing seal using a
continuous knife edge on the mounting frame of the filter housing
that mounts to a continuous perimeter channel filled with highly
viscous nondrying compound.

2.2 FABRICATION AND MANUFACTURE

Fabrication and manufacture of the HEPA filter assembly shall
be in accordance with ANSI/ASME N509, MIL-F-51068, MIL-F-51079 and
UL-586. The Quality Assurance Program shall be in accordance with
ANSI/ASME NQA-1 requirements.

2.2.1 The HEPA filter housing shall be designed for bag-in/bag-out
capability suitable for installation of a single-element HEPA
filter. The housing shall allow the operator to change filters
without coming into direct contact with the filter element.

2.2.2 Each housing door shall be equipped with a double ribbed bag-out
port designed for accepting an 8 mil polyvinyl chloride (PVC) bag.
Housing shall be designed to prevent ripping or tearing of the bag
during operation.

01/25/93 4:05pm
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2.2.3 Two bags (one for equipment start-up and one spare) shall be
provided and shipped with each HEPA filter housing. The bags
shall include an integral shock cord and mittens to facilitate
changeout.

2.2.4 One banding kit shall be supplied with the HEPA filter housing.
The kit shall include all tools and straps necessary for a
complete bag-out procedure.

2.2.5 HEPA filter housing flanges shall be in accordance with ANSI
B16.5. Pipe threads shall be in accordance with ANSI 81.20.1.

2.2.6 Welding

C-0 All welding for the HEPA filter assembly shall be in accordance
with ANSI/ASME N509.

4.F 2.2.7 The base of the HEPA filter housing shall have provisions to be
anchored with no less than eight (8) 1/2-inch diameter bolts,
equally spaced. Bolt holes shall be 11/16 inch in diameter.

2.2.8 Design Envelope. Maximum envelope sizes and model numbers of
equipment or equal are shown in Attachment B.

2.3 COATINGS

After completion of all fabrication procedures the external
surfaces of the HEPA filters shall be thoroughly cleaned of all
foreign material, including rust, in accordance with SSPC SP-6.
Manufacturer's standard prime and finish paint or coatings shall
be applied. Stainless steel surfaces shall not be painted unless
specified otherwise.

2.4 LABELING

Labeling shall be in accordance with Specification Section 15196,
Paragraph 2.2.2, Type 6. This shall be in addition to the
manufacturer's identification plate.

2.5 TESTING

Testing of HEPA filter assembly and FAT reports shall both be in
accordance with ANSI/ASME N510, NE F3-45T and IES RP-CC-001-83-T.
Testing shall also be in accordance with NE F3-43 Department of
Energy (DOE) document.

2.6 PACKAGING

2.6.1 Preparation for shipment and packing shall be in accordance with
Seller's standards. At minimum, they shall provide protection
against corrosion and damage during normal handling, shipping and

01/25f93 4:05pm
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storage. Minimum preparation shall include the requirements
listed below.

2.6.2 Machined surfaces and threads shall be protected during shipment
by application of grease or other suitable rust-inhibiting
compound.

2.6.3 Flanged openings shall be covered with wood or plastic protectors.
Protectors shall be installed with not less than four (4) full
diameter steel bolts and nuts.

2.6.4 Threaded connections and tapped holes shall be capped or plugged.
Compatible materials shall be used to prevent thread damage.

2.6.5 Bracing, supports and rigging connections shall be provided to
prevent damage during shipment, lifting and unloading.

2.6.6 Separate or loose parts shall be completely boxed. The box shall
then be attached to the main item to be shipped as a unit.

All shipping boxes shall be identified by Seller's order number,
equipment number and equipment description.

PART 3 EXECUTION

(Not Used)

END OF SECTION

0125/93 4:05pm
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ATTACHMENT A
^n ^ ^np D^'

G^
C,

fWVn NO.
^^ &IEET NO

P33BDS1

REV.

0
DATE CONfRACT

DATA SHEET 1a1aee e^si3+
^

NO.
TU.S. Department of Energy AAND FHI56001BRti Pl td W Vi Ni fI54Q01ca on anaste trHanfor

WashingtonRichland
9PEGFG\TONSECTNO

,
DOE Contract DE-AC06-86RL10838 /^

FOR CUENT USE

HEPA FlL7ERS OFOo BY GIK'D MPWD

s. Rw

TITLE PROCESS COOING WATER HEPA FI.TER

NO UNITS REO'D Z NO UNITS OPERATING 1 SPARE 0 TYPE (HORIZONTAL -) (VERTICALx )

TYPE ELEMENT (THROW - AWAY 1L )(CLEANABLE ) OTHER

PROCESS DESK3N

NAME OF FLUID FILTERED SATURATED AIR aPROCESS
QUANTITY FLUID FILTERED LB/HR

OPERATING PRESSURE -0. 1 PSIG

OPERATING TEMPERATURE 'F
SPECIFIC GRAVITY @ OPER TEMP .071 LB/F T3

VISCOSfTY @ OPER TEMP ogz C
ALLOWABLE PRESSURE DROP J&P 1•0Cben Fi.O Hzg
NAME OF PARTICLES REMOVED TFD WPADIOACTIVE COMPOMWTS
MAXIMUM PARTICLE SIZE MICRON

MINIMUM PARTICLE SIZE MICRON

SIZE OF PARTICLES REMOVED 90-V% OF 0.3 MMIiONS AND LARGER MICRON

QUANTITY PARTICLES TO BE REMOVED N/HR

MECHANICAL DESIGN

DESIGN PRESSURE ALI PSIG DESIGN TEMPERATURE 150 °F CORROSION ALLOWANCE 1ne'

CODES: ASME (YES 10) (NO q ) STAMP (YES ® ) (NO q ) OTHER

MIITEANLSOFCONSfRU(.'nON 'CONNE(.'nONS NO SIZE RATING

FILTER CASE 304L 8S INLET I 1-1/Y' 150/

FILTER COVER OUTLET 1 1-1/7 150!

FILTER ELEMENT SUPPORTS VENT

FILTER CASE SUPPORTS DRAIN

FILTER CONNECTIONS INSTRUMENTS

ELEMENTS

GASKETS

'ALL CONNECTIONS T AND LARGER SHALL BE FLANGED

FILTER COVER TYPE (THRU BOLTED-ON (V, SWING BOLTED-ON U. CLAMP-ON U , SCREWED U, SPECIAL U. - SEE NOTES)

DAVIT (YES q ) (NO © ): FILTER CASE SUPPORTS (YES ® ) (NO q ) MINIMUM HEIGHT

SANDBLAST (YES q ) (NO © ): PAINT PRIMER (YES q ) (NO 10)

DATA BY VENDORS
MFR TYPE NO

NO REO'D . NO OPERATING . NO SPARE

NO ELEMENTS EACH FILTER . SIZE 'O.D. x 'STR: MATERIAL

TOTAL ELEMENT DIRT HOLDING CAPACITY CU FT: SURFACE SO FT

CLEAN PRESSURE DROP PSI: SHIPPING WEIGHT

DESCRIBE METHOD OF REMOVING ELEMENTS:

NOTES: 0) 1%7ERS BID SNALL MCl-UDE 1WI7AL SET OF F6.7E/YNG 9a1EWT3. (y VAPOR IS 84FE7y pASSµ7CA)10^/ 3

NOMW.lYAIR SA7UqATED WRH YWTEN VAPOIt (3) Fi.O1V IFWU HJER IS FADM BOTTOM Up

iossos\loi\204%451ie11.aoiMm51/o+r25n3 4:0ePm P99B -15896



ATTACHMFNT A

FLUOR DANIEL SHEET NO. REV

NO "EMa+ p339.psZ 0
oATE a]NTMCT

DATA SHEET 12-2040 845734
U.S. DepartmeM of Energy

'
TAG NO.

Hanford Waste Vitrrfication Plant RF46P001AAND FH166001B
Richland, Washinqton sFEaF rwnow sECr. No
DOE Contract DEAC06-86RL10838 15M

Fa9 alEllf USE

HEPA FILTERS
aiG BV CMICO MPR•o

S. K/M

TITLE 6ELTER COOLNG WATEi HEPA FILTER

NO UNITS REO'D 2 NO UNITS OPERATING 1 SPARE= TYPE (HORIZONTAL _)(VERTICALX )
TYPE ELEMENT (THROW - AWAY _K) (CLEANABLE ) OTHER

PROCESS DESIGN
NAME OF FLUID FILTERED SA7URA7ED A/R All 6 AlE!TER COCLNYO MMTEfI VAPOR
QUANTITY FLUID FILTERED 140 95 ACFM IRA7E0) LB/HR
OPERATING PRESSURE -0.1 PSIG
OPERATING TEMPERATURE n •F
SPECIFIC GRAVITY @ OPER TEMP 0.071 LB/FT'
VISCOSITY @ OPER TEMP Q02 C
ALLOWABLE PRESSURE DROP AP 1.0 Clami. 5.0 Dhb

g
^

NAME OF PARTICLES REMOVED MNIKA&S CONfAYINATED W/RADlOAC7NE RWTIC^ cS
MAXIMUM PARTICLE SIZE MICRON
MINIMUM PARTICLE SIZE MICRON
SIZE OF PARTICLES REMOVED 99 97% OF 0-3 MICq(YiR4 AMD LARGER MICRON
QUANTITY PARTICLES TO BE REMOVED M/HR

MECHANICAL. DESIGN
DESIGN PRESSURE 31-5 PSIG DESIGN TEMPERATURE 150 °F CORROSION ALLOWANCE Nwre
CODES: ASME (YES 10) (NO q ) STAMP (YES q ) (NO q ) OTHER

MATZ30RlS OF CONSIAUCT1ON 'CONNECt10HS NO SIZE RATING
FILTER CASE 301L SS INLET 1 1-117 150i
FILTER COVER OUiLET 1 1-112 150/
FILTER ELEMENT SUPPORTS VENT

FILTER CASE SUPPORTS DRAIN

FILTER CONNECTIONS INSTRUMENTS

ELEMENTS

GASKETS

*ALL CONNECTIONS Y AND LARGER SHALL BE FLANGED
FILTER COVER TYPE (THRU BOLTED-ON LX), SWING BOLTED-ON U, CLAMP-ON U . SCREWED U, SPECIAL (J, - SEE NOTES)

DAVfT (YES q ) (NO (0): FILTER CASE SUPPORTS (YES 23) (NO q ) MINIMUM HEIGHT

SANDBLAST (YES q ) (NO © ): PAINT PRIMER (YES q ) (NO 10)

DATA BY VENDORS
MFR TYPE NO
NO REO'D . NO OPERATING NO SPARE

NO ELEMENTS EACH FILTER . SIZE 'O.D. x •STR: MATERIAL

TOTAL ELEMENT DIRT HOLDING CAPACITY CU Fi: SURFACE SO FT
CLEAN PRESSURE DROP PSI: SHIPPING WEIGHT

DESCRIBE METHOD OF REMOVING ELEMENTS:

OUTLINE I N
NOTES: (1) {ILTERS BID SIINl MACLUDE AWlUL SET OF F17E/ipVG FLEMEP//g. R) VAPqi RS gqFE1y CLASSIFICATION 3
MORMALIYAOt SATURATED IMH IWTER Vi1PO2 (4 Fl.OW flWU Fk-TFA IS FiiW BO7TOA1 UP-

105\OS\101kM\8t571886.001/WP51/O1/25/D3 4:09pm PM - 15896



ATTACHMENT A
FLUOR DANIEL No. r^vsaw SHEET NO REV

nAM wale-OSa o
wTE coMrracT

DATA SHEET
=so

845734
U.S. Department of Energy TAO N0
Hanford Waste Vitrification Plant Fl+520001
Richland, Washington

^
SPEaF'G`T'°" SEOT NO.

DOE Contract DE AC06-86RL10838 15M
FOR GJEHr USE

HEPA FILTERS owo BY a«•D ,wvRo
lM.MC Bwg^ SSL

TRLE R-OOiR DAAIN CA7C1I TANK {EPA {YTER

NO UNITS REO'D 1 NO UNITS OPERATING SPARE 0 TYPE (HORIZONTAL (VERTICAL X)
TYPE ELEMENT (THROW - AWAY -L )(CLEANABLE ) OTHER MUCLFAR ORADE

PROCESS DESIGN

NAME OF FLUID FILTERED
QUANTITY FLUID FILTERED # / HR
OPERATING PRESSURE -
OPERATING TEMPERATURE 77

- PSIG
NOTE 2 •F

DENSnY (03 OPER TEMP .071 .05 LB / FT1
VISCOSITY @ OPER TEMP .018 .021 C

v
ALLOWABLE DIRTY PRESSURE DROP 1-0 &0 F60

NAME OF PARTICLES REMOVED POSS91LYNADIdIC11VE
MAXIMUM PARTICLE SIZE MICRONS
MINIMUM PARTICLE SIZE MICRONS
SIZE OF PARTICLES TO BE REMOVED m^^ ^2 )INS ?y?11CLE'S MICRONS
QUANTITY OF PARTICLES TO BE REMOVED M/ HR

MECHANICAL DESIGN

DESIGN PRESSURE 2-51-•4 PSIO DESIGN TEMPERATURE 150 °F CORROSION ALLOWANCE 1116'

CODES: ASME (YES q ) (NO ® ) STAMP (YES q ) (NO ® ) OTHER MC F!p GRADE

MATERIALS OF CONSTRL1CrION 'COPMECTIONS NO SIZE RATING
FILTER CASE 904L S.S. INLET 1 .7 150i
FILTER COVER 904L S.S. OUTLET 1 9• 150!
FILTER ELEMENT SUPPORTS 301L S.S. VENT

FILTER CASE SUPPORTS DRAIN

FILTER CONNECTIONS 904L S.S. INSTRUMENTS

ELEMENTS NUCLEAR GRADE

GASKETS 1Mp3 RESISTANT

'ALL CONNECTIONS 7 AND LARGER SHALL BE FLANGED

FILTER COVER TYPE THRU BOLTED-ON U, SWING BOLTED-ON U, CLAMP-ON J , SCREWED U, SPECIAL SEE NOTES)
DAVIT (YES q ) (NO ® ): FILTER CASE SUPPORTS (YES ® ) (NO q ) MINIMUM HEIGHT
SANDBLAST (YES O®: PAINT PRIMER (YES (NO ®

DATA BY VENDORS
MFR TYPE NO
NO REO'D . NO OPERATING . NO SPARE
NO ELEMENTS EACH FILTER . SIZE •O.D. x °STA: MATERIAL
TOTAL ELEMENT DIRT HOLDING CAPACITY CU FT. SURFACE SO FT
CLEAN PRESSURE DROP PSI: SHIPPING WEIGHT
DESCRIBE METHOD OF REMOVING ELEMENTS:

IS DIMENSIONAL OUTLINE INCLUDED (YES IS FILTER IN ACCORD WITH SPECS (YES NO q
NOTES: (1) FILTERS BID SHALL INCLUDE INITIAL SET OF FILTERING ELEMENTS. (2) INLET UNE TO HEPA FILTER IS HEATED TO PREVENT
CONDENSATE COLLECTION. TEMPERATURE AT GAS ENTERING HEPA IS INFLUENCED BY FLOW THROUGH HEATED ZONE. MAXIMUM
FLOW/LOW TEMPERATURE AND LOW FLOW/MAXIMUM TEMPERATURE CASES CONSIDERED.

SAFETY CLASSIFICATION L^
105\OS\701\201\8/571889.001/WP51-01/25/99 4:10pn
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ATTACHMENT A
L` FLUOR DANIEL Ely EV S SHEeT NO. REVL + NO ro"F I

r3e+aos4 0
DATE CONTRACT

DATA SHEET 845734
TAG NO.

U.S. Department of Energy
Hanford Waste Vitrification Plant ^^0°2
Richland, Washin qton vEGFC °"sro NO

DOE Contract DE AC06-86RL10838 15896
FOR Cl1ENf UBE

HEPA FILTERS owo ev a, cD APPR'D
M.Mf SSL

TITLE IiEGIMTED DRAM CA7CN TMNC HEA1 RLTER

NO UNITS REO'D 1 NO UNITS OPERATING SPARE 0 TYPE (HORIZONTAL (VERTICAL-IL I

TYPE ELEMENT (THROW - AWAY JL ) (CLEANABLE OTHER NLIICLEAR GRADE

PROCESS DESIGN

NAME OF FLUID FILTERED AAR

QUANTITY FLUID FILTERED # / HR

OPERATING PRESSURE - - PSIG

OPERATING TEMPERATURE 77 220 NOTE 2 °F

DENSITY @ OPER TEMP LB / FT'.071 .055

VISCOSITY @ OPER TEMP CP.018 .021

ALLOWABLE PRESSURE DROP °H=0

NAME OF PARTICLES REMOVED POSSIB-t'RADIOACnVE

MAXIMUM PARTICLE SIZE MICRONS

MINIMUM PARTICLE SIZE MICRONS

SIZE OF PARTICLES TO BE REMOVED MICRONS

QUANTITY OF PARTICLES TO BE REMOVED #/ HR

MECHANICAL DESIGN

DESIGN PRESSURE 151--# PSIG DESIGN TEMPERATURE 150 °F CORROSION ALLOWANCE 1n6`

CODES: ASME (YES q ) (NO [13) STAMP (YES q ) (NO ® ) OTHER NUCUM GRAOE

MRTERWSOFCO175T}qJCIION NO S1ZE RATING

FILTER CASE 304L SS INLET 1 T 150#

FILTER COVER 904L SS OUTLET 1 3' 150#

FILTER ELEMENT SUPPORTS 3011_ SS VENT

FILTER CASE SUPPORTS DRAIN

FILTER CONNECTIONS 9p1L 38 INSTRUMENTS

ELEMENTS NUCLEAR GNADE

GASKETS

'ALL CONNECTIONS Y AND LARGER SHALL BE FLANGED

FILTER COVER TYPE (THRU BOLTED-ON U. SWING BOLTED-ON U. CLAMRON U. SCREWED U, SPECIAL U , - SEE NOTES)

DAVIT (YES (NO ®): FILTER CASE SUPPORTS (YES ®) (NO MINIMUM HEIGHT

SANDBLAST (YES INC, ®: PAINT PRIMER fYES ®

DATA BY VENDORS

MFR TYPE NO

NO REQ'D NO OPERATING . NO SPARE

NO ELEMENTS EACH FILTER : SIZE 'O.D. x 'STR: MATERIAL

TOTAL ELEMENT DIRT HOLDING CAPACITY CU FT: SURFACE SQ FT
CLEAN PRESSURE DROP PSI: SHIPPING WEIGHT

DESCRIBE METHOD OF REMOVING ELEMENTS:

IS DIMENSIONAL OUTLINE INCLUDED (YES (NO q IS FILTER IN ACCORD WITH SPECS fYES (NO q

NOTES: (1) FILTERS BID SHALL INCLUDE INITIAL SET OF FILTERING ELEMENTS. (2) INLET UNE TO HEPA FILTER IS HEATED TO PREVENT
CONDENSATE COLLECTION. TEMPERATURE AT GAS ENTERING HEPA IS INFLUENCED BY FLOW THROUGH HEATED ZONE. MAXIMUM
FLOW/LOW TEMPERATURE AND LOW FLOW/MAXIMUM TEMPERATURE CASES CONSIDERED.

SAFETY CLASSIFICATION 3
1o5^OSN1D1\201\84s7192s.0D1/WP51-01n5/99 4:11pn
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ATTACHMENT A

--r-

C.asi

^
t r
f°r

0T1

SHE^^ FIEV
FLUOR DANIEL NO MTF REWM"

P33B-nss o
DATE COertMCT

DATA SHEET 12.19-80 845734
'"^ N0U.S. Department of Energy

Hanford Waste Vitrification Plant ^^°°0G
Richland, Washin on ^G"CATON ^" NO
DOE Contract DEAC06-86RL10838 15896

FOR IX1ENf USE

HEPA FlLTERS OwG BY a MD aFPRD
M.IK SSL

TRLE OWfiAN/C ACA D/tAflV CATCN TAW HFPII PR-TFR

NO UNITS REO'D 1 NO UNITS OPERATING L SPARE 0 TYPE (HORIZONTAL -) (VERTICAL 1L )

TYPE ELEMENT (THROW - AWAY -L) (CLEANABLE ) OTHER AKXXEAR GRADE

PROCESS DESIGN

NAME OF FLUID FILTERED AIR

QUANTITY FLUID FILTERED 211.5 - 19.8 # / HR

OPERATING PRESSURE - 0.2 PSIG

OPERATING TEMPERATURE NOTE 2 •F
DENSITY @ OPER TEMP LB / FT3

VISCOSITY @ OPER TEMP 0,018 0,021 CF

ALLOWABLE PRESSURE DROP •HZO

NAME OF PARTICLES REMOVED PARTICLES CONrAMNWTED WRN RADIWC7NE OOAIPONEMS

MAXIMUM PARnCLE SIZE MICRONS

MINIMUM PARTICLE SIZE MICRONS

SIZE OF PARTICLES TO BE REMOVED ^.W% OF -3 ANCRORS AND LARGER MICRONS

QUANTITY OF PARTICLES TO BE REMOVED #/ HR

MECHANICAL DESIGN

DESIGN PRESSURE 251-0•4 PSIG DESIGN TEMPERATURE 150 °F CORROSION ALLOWANCE 1/r

CODES: ASME (YES q ) (NO ® ) STAMP (YES q ) (NO ® ) OTHER MLCLEAA GNAOE

MATERWLS OF CONSTRUCfpN 'CONNECf10N3 NO SIZE RATING

FILTER CASE 316L 8S INLET 7 T 150 #

FILTER COVER 3161. SS OUTLET 1 7 150 #

FILTER ELEMENT SUPPORTS 916L SS VENT

FILTER CASE SUPPORTS DRAIN

FILTER CONNECTIONS 918L 8S INSTRUMENTS

ELEMENTS NI/QLEAR GRADE

GASKETS MC0011 RESISTMIi

•ALL CONNECTIONS 7 AND LARGER SHALL BE FLANGED

FILTER COVER TYPE (THRU BOLTED-ON (,XJ, SWING BOLTED-ON U. CLAMPAN U, SCREWED (J, SPECIAL (J, - SEE NOTES)

DAVIT (YES q ) (NO ® ): FILTER CASE SUPPORiS (YES [9) (NO q ) MINIMUM HEIGHT

SANDBLAST ffES (NO ®: PAINT PRIMER (YES NO ®
DATA BY VENDORS

MFR TYPE NO
NO REO'D . NO OPERATING . NO SPARE

NO ELEMENTS EACH FILTER . SIZE 'O.D. x •STR: MATERIAL

TOTAL ELEMENT DIRT HOLDING CAPACITY CU FT: SURFACE SO FT
CLEAN PRESSURE DROP PSI: SHIPPING WEIGHT

DESCRIBE METHOD OF REMOVING ELEMENTS:

IS DIMENSIONAL OUTLINE INCLUDED (YES (NO q IS FILTER IN ACCORD WITH SPECS (YES (NO q

NOTES: (1) FILTERS BID SHALL INCLUDE INITIAL SET OF FILTERING ELEMENTS. (2) INLET LINE TO HEPA FILTER IS HEATED TO PREVENT
CONDENSATE COLLECTION. TEMPERATURE AT GAS ENTERING HEPA IS INFLUENCED BY FLOW THROUGH HEATED ZONE. MAXIMUM
FLOW/LOW TEMPERATURE AND LOW FLOW/MAXIMUM TEMPERATURE CASES CONSIDERED.

SAFETY CLASSIFICATION ^.
1051OS\1o1%ZMk805n928.00/M/P51ro1/25/9J 4:12pm
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ATTACHMENT A

Lf,

Oct
t77 5#

^
Ca^r 1"`

^^--

FLUOR DANIEL „o „EM,«, 8"EE1 NO. 'E'
IMM Px3e-oss 0

onre corrnMCT
DATA SHEET 05-14-92 645734

TA0 NOU.S. Department of Energy
Hanford Waste Vitrification Plant W52°°12
Richland, Washin on

^

SPEGFlCATON SECL NO.

DOE Contract DE AC06-86RL10&38 l^
F01i GUENf USE

HEPA RLTERS ora^ By c MD
NF

APPR o
Ss. Las

TITLE R.OOR DlLVN GTCM TAN6 YEM! UNE FEPA FlL7ERS

NO UNITS REQ'D 7 NO UNITS OPERATING 7 SPARE NONE TYPE (HORIZONTAL (VERTICAL I_

TYPE ELEMENT (1HROW - AWAY -C ) (CLEANABLE ) OTHER

PROCESS DESIGN

NAME OF FLUID FILTERED AIR

QUANTRY FLUID FILTERED 100 CFM

OPERATING PRESSURE ATMOSPHERC PSIG

OPERATING TEMPERATURE 77 °F

DENSITY @ OPER TEMP 0.071 LB / FT3

VISCOSITY @ OPER TEMP 0.018 CP

ALLOWABLE PRESSURE DROP AP to Clean. 5.0 Dktv •HZO

NAME OF PARTICLES REMOVED CONrAM/HA1ED WRF1 RADKWTNE PARf1CLEs

MAXIMUM PARTICLE SIZE MICRONS

MINIMUM PARTICLE SIZE MICRONS

SIZE OF PARTICLES TO BE REMOVED 99-97% OF 3ANCRONS AND LARGER MICRONS

QUANTITY OF PARTICLES TO BE REMOVED ,{ / HR

MECHANICAL DESIGN

DESIGN PRESSURE ATRIOSPHEIRC PSIG DESIGN TEMPERATURE 150 °F CORROSION ALLOWANCE 1116'

CODES: ASME (YES q ) (NO q ) STAMP (YES q ) (NO ® ) OTHER NUCLEAR GRADE

MIITEFWHS OF CONSnK1CIpN 'OONNECIIONS NO SIZE RATING

FILTER CASE 90I1 SS INLET 1 4'

FILTER COVER 301L 88 OUTLET 1 4'

FILTER ELEMENT SUPPORTS 301L SS VENT

FILTER CASE SUPPORTS DRAIN

FILTER CONNECTIONS 301188 INSTRUMENTS

ELEMENTS

GASKETS

•ALL CONNECTIONS 2' AND LARGER SHALL BE FLANGED

FILTER COVER TYPE (THRU BOLTED-ON U . SWING BOLTED-ON U, CLAMRON U , SCREWED U. SPECIAL J , - SEE NOTES)

DAVIT (YES q ) (NO ® ): FILTER CASE SUPPORTS (YES ® ) (NO q ) MINIMUM HEIGHT

SANDBLAST (YES (NO ® : PAINT PRIMER (YES (NO ®

DATA BY VENDORS
MFR TYPE NO

NO REO'D . NO OPERATING . NO SPARE

NO ELEMENTS EACH FILTER : SD:E •O.D. x 'STR: MATERIAL

TOTAL ELEMENT DIRT HOLDING CAPACITY CU FT: SURFACE SQ FT
CLEAN PRESSURE DROP PSI: SHIPPING WEIGHT

DESCRIBE METHOD OF REMOVING ELEMENTS:

IS DIMENSIONAL OUTLINE INCLUDED (YES (NO q IS FILTER IN ACCORD WITH SPECS (YES

NOTES: (1) FILTERS BID SHALL INCLUDE INITIAL SET OF FILTERING ELEMENTS.
(2) FLANDER FILTERS MODEL: HOUSING MODEL NO. G-1 1 R CC-D OR EQUAL. FILTER SIZE: CC-D, NOMINAL RATED

CAPACITV: 105 CFM.

SAFETY CLASSIFICATION ^
105\OS\101\2W\84571827.001/WP51/0125/93 4:14pm

P33B - 15896



ATTACHMENT A

^0

C0

t^.J
^

C?^

FLUOR DANIEL SHEET NO. REv

4
NO rEM,a,

0P33B-Qf7
DATE carmuoT

DATA SHEET ^^ ^^
'"G NO.U.S. Department of Energy

Hanford Waste Vitrification Plant q--540-001
Richland, Washin on

11

BPEGF GTqN SECT NO

DOE Contract DE^AC06-86RL10838 15896
FOR IXffNT USE

ROUGHING FILTERS owo BY cwWD APPao
J. dr®n SSL

7fl.LE
DES FEED TANK ROUOiiNQ fLLTER

NO UNITS REO'D NO UNITS OPERATING 1 SPARE _ TYPE (HOR2ONTAL _J(VERTICAL 1L )

TYPE ELEMENT (THROW - AWAY X) (CLEANABLE ) OTHER

PROCESS DESIGN

NAME OF FLUID FILTERED
QUANTITY FLUID FILTERED 234 (55 ACM N/HR

OPERATING PRESSURE - a i PSIG

OPERATING TEMPERATURE n 'F

DENSITY Q OPER TEMP 0.071 LB / FT3

VISCOSITY @ OPER TEMP CP
ALLOWABLE PRESSURE DROP AP 1-e 04mi• 5.0 DirtY

NAME OF PARTICLES REMOVED DE DUST
'H20

MAXIMUM PARTICLE SIZE S°° Ab° 2 MICRONS

MINIMUM PARTICLE SIZE S°° AAn& 2 MICRONS

SIZE OF PARTICLES TO BE REMOVED S°° Ho4e 2 MICRONS

QUANTITY OF PARTICLES TO BE REMOVED s^ M 1 2 M/ HR

MECWWICAL DESIGN
DESIGN PRESSURE PSIO DESIGN TEMPERATURE 'F CORROSION ALLOWANCE

CODES: ASME (YES q ) (NO 21) STAMP (YES q ) (NO ® ) OTHER

MATSYAIS OF CONSTRl1CT10N 'COrMECT10N5 NO SIZE RATING

FILTER CASE 904L 88 INLET 1 3' 150i

FILTER COVER 304L SS OUTLET 1 3 150!

FILTER ELEMENT SUPPORTS 904L SS VENT N/A

FILTER CASE SUPPORTS DRAIN N/A

FILTER CONNECTIONS 904L SS INSTRUMENTS 2 1/2' NpT(F)

ELEMENTS

GASKETS

•ALL CONNECTIONS Y AND LARGER SHALL BE FLANGED

FILTER COVER TYPE (fHRU BOLTED-ON U, SWING BOLTED-ON U. CLAMP-ON U, SCREWED U. SPECIAL U . - SEE NOTES)

DAVIT (YES q ) (NO ® ): FILTER CASE SUPPORTS (YES ® ) (NO q ) MINIMUM HEIGHT

SANDBLAST (YES (NO PAINT PRIMER (YES O®

DATA BY VENDORS

MFR TYPE NO

NO REO'D . NO OPERATING NO SPARE

NO ELEMENTS EACH FILTER : SIZE 'O.D. x 'STR: MATERIAL

TOTAL ELEMENT DIRT HOLDING CAPACITY CU FT. SURFACE SO FT

CLEAN PRESSURE DROP PSI: SHIPPING WEIGHT

DESCRIBE METHOD OF REMOVING ELEMENTS:

IS DIMENSIONAL OUTLINE INCLUDED (YES (NO q IS FILTER IN ACCORD WITH SPECS (YES
NOTES: (1) FILTERS BID SHALL INCLUDE INfTIAL SET OF FILTERING ELEMENTS.

(2) MUST MEET A MINIMUM GROUP III ASHRAE 52-76 EFFICIENT RATING SAFETY CLASSIFICATION 3
105\OS\701\204\64571951.001/WP51/01/25/93 4:14pm

P338 - 15896



ATTACHMENT A
FLUOR DANIEL SHEE7 NO REV

W.
MTE

REN8ION

0Px3B-DS6
^iE CONfR,1CT

DATA SHEET Dom$y 846M
TAO NOU.S. Department of Energy

Hanford Waste Vitrification Plant R54010w
Richland, Washin on

^

BFEGFICA7x]N SECT NO

DOE Contract DE AC06-B6RL10838 1^
FOP IX1EHf U9E

ROUGHING FILTERS ono CHMD APPA o
Q.B SSL

TITLE
zEoLmESLU1WrFEED TANK ROUGIdNG F)rTER

NO UNITS REO'D NO UNITS OPERATING 1 SPARE_ TYPE (HORIZONTAL (VERTICAL 1L_ )

TYPE ELEMENT (THROW - AWAY X) (CLEANABLE ) OTHER

PROCESS DESIGN

NAME OF FLUID FILTERED

QUANTITY FLUID FILTERED 234 JW ACFM #/HR

OPERATING PRESSURE - 0.1 PSIG

OPERATING TEMPERATURE n °F

DENSITY @ OPER TEMP 0.0n LB / F13

VISCOSITY @ OPER TEMP Cp
OALLOWABLE PRESSURE DROP AP 1.0 Ckan. 5.0 Dkty 'H2O

NAME OF PARTICLES REMOVED ZECL17EP0101113EA

MAXIMUM PARTICLE SIZE _^_ Afafa 2 MICRONS

MINIMUM PARTICLE SIZE Sas No& 2 MICRONS

SIZE OF PARTICLES TO BE REMOVED S° Abls 2 MICRONS

QUANTITY OF PARTICLES TO BE REMOVED See Nof* 2 #/ HR

MECHANICAL DESIGN
DESIGN PRESSURE PSIG DESIGN TEMPERATURE °F CORROSION ALLOWANCE

CODES: ASME (YES q ) (NO 21) STAMP (YES q ) (NO ® ) OTHER

MIITERALS OF C•ONSTRUCTpN 'OONNECTIONS NO SRE RATING

FILTER CASE 304L SS INLET 1 T 150#

FILTER COVER 3PfL 88 OUTLEf 1 3' 150#

FILTER ELEMENT SUPPORTS 301L SS VENT N/A

FILTER CASE SUPPORTS DRAIN N/A

FILTER CONNECTIONS 304L SS INSTRUMENTS 2 1/2' NPTO

ELEMENTS

GASKETS

•ALL CONNECTIONS 2' AND LARGER SHALL BE FLANGED

FILTER COVER TYPE (THRU BOLTED-ON U . SWING BOLTED-ON U. CLAMP-ON U . SCREWED U. SPECIAL U. - SEE NOTES)

DAVIT (YES q ) (NO ® ): FILTER CASE SUPPORTS (YES ® ) (NO q ) MINIMUM HEIGHT

SANDBLAST (YES (NO PAINT PRIMER (YES O®

DATA BY VENDORS
MFR TYPE NO

NO REO'D NO OPERATING NO SPARE

NO ELEMENTS EACH FILTER . SIZE •O.D. x •STR: MATERIAL

TOTAL ELEMENT DIRT HOLDING CAPACITY CU FT: SURFACE SO FT

CLEAN PRESSURE DROP PSI: SHIPPING WEIGHT

DESCRIBE METHOD OF REMOVING ELEMENTS:

IS DIMENSIONAL OLRLINE INCLUDED (YES (NO q IS FILTER IN ACCORD WITH SPECS (YES
NOTES: ( 1) FILTERS BID SHALL INCLUDE INITIAL SET OF FILTERING ELEMENTS.

(2) MUST MEET A MINIMUM GROUP III ASHRAE 52-76 EFFICIENCY RATING. SAFETY CLASSIFICATION 3
1MOS\ 101 \2W\64571906.001 /WP51 /01 /P5/931:15pm

P33B - 1589fi



ATTACHMENT A
FLUOR DANIEL FI V SHEET NO. REV.NO E 9NON

p 033-0
oATE COHfRhCT

DATA SHEET
05-06-90

845734
TAG NOU.S. Def^artment of Energy

Hanfortl Waste Vitrification Plant R=^°O03
Richland, Washin^tton BPECFCRqNBECLNO

DOE Contract DE=AC06-86RL10838 1^
FOR QJENi USE

ROUGHING FILTERS ORxi BY CNICD APPRO

5.3. les r-w

TITLE
DECON SOLLMON AdAK" TAMC ROI/OFMVG FLTER

NO UNITS REO'D NO UNITS OPERATING 1 SPARE_ TYPE (HORIZONTAL (VERTICAL x )

TYPE ELEMENT (THROW - AWAY x) (CLEANABLE ) OTHER

PROCESS DESIGN

NAME OF FLUID FILTERED IRISODRAW

OUANTRY FLUID FILTERED 234.3 M!H

OPERATING PRESSURE - 0.1 PSIG

OPERATING TEMPERATURE 77

DENSITY Q OPER TEMP 0.071
°F

LB / FT7

VISCOSITY Q OPER TEMP
ALLOWABLE PRESSURE DROPaP 1.0 Cl^, 5.0 Dkfy

CP
H2O

NAME OF PARTICLES REMOVED T^^^^^
MAXIMUM PARTICLE SIZE MICRONS

MINIMUM PARTICLE SIZE Sm NDe 2 MICRONS

SIZE OF PARTICLES TO BE REMOVED S°° NMo 2 MICRONS

QUANTITY OF PARTICLES TO BE REMOVED N/ HR

MECHANICAL DESIGN

DESIGN PRESSURE 51-0-4 PSIG DESIGN TEMPERATURE °F CORROSION ALLOWANCE 'pq

CODES: ASME (YES q ) (NO ® ) STAMP (YES q ) (NO ® ) OTHER

MMTERVLLS OF CONSTAUCIION i00NNEC110NS NO SIZE RATING

FILTER CASE 30IL S8 INLET 1 T 150/

FILTER COVER 304L SS OUTLET 1 T 150I

FILTER ELEMENT SUPPORTS 304L SS VENT N/A

FILTER CASE SUPPORTS DRAIN N/A

FILTER CONNECTIONS 901L SS INSTRUMENTS 2 if2' NPT(R)

ELEMENTS

GASKETS

.ALL CONNECTIONS Y AND LARGER SHALL BE FLANGED

DAVfT (YES q ) (NO ® ): FILTER CASE SUPPORTS (YES ® ) (NO q ) MINIMUM HEIGHT

SANDBLAST (YES OPAINTPRIMER (YES O®

DATA BY VENDORS
MFR TYPE NO

NO REO'D . NO OPERATING NO SPARE

NO ELEMENTS EACH FILTER . SIZE O.D. x 'STR: MATERIAL

TOTAL ELEMENT DIRT HOLDING CAPACITY CU FT: SURFACE SO FT

CLEAN PRESSURE DROP PSI: SHIPPING WEIGHT

DESCRIBE METHOD OF REMOVING ELEMENTS:

IS DIMENSIONAL OUTLINE INCLUDED (YES (NO q IS FILTER IN ACCORD WRH SPECS (YES (NO q
NOTES: (1) FILTERS BID SHALL INCLUDE INITIAL SET OF FILTERING ELEMENTS.

(2) MUST MEET A MINIMUM GROUP III ASHRAE 52-76 EFFICIENCY RATING.

SAFETY CLASSIFICATION 3
105\OS1101\26q81571907.001/WP51/0125i83 4:17pm

P33B - 15896



ATTACHMENT A

t^-

C^
4rE
?+^

-_A

L

FLUOR DANIEL „D REVis,Dn, SHEET NO, REv
MIS

0PffiDS10
DATE COMRRCT

DATA SHEET ^^ 845734
'M "DU.S. Department of Energy

Hanford Waste Vitrification Plant ft-^0°^
Richland, Washin on

^

BPECF G1T ON 6ECC NO

DOE Contract DE AC06-86RL10838 1^
FOR WENT USE

II AIP40L UlING FILTERS DPo(39Y CMICD APPRD

$s. iM ulM

TRLE
OXAL/C ApD DECON AIAKEW TANK ROUGH/NG FIL7ER

NO UNITS REQ'D 1 NO UNITS OPERATING I SPARE TYPE (HORIZONTAL (VERiICAL

^(CLEANABLE ) OTHER

PROCESS DESIGN
NAME OF FLUID FILTERED O>w-IO AClO POWDER FAOM VENiSYSTFa•
QUANTITY FLUID FILTERED x+^3 wY1 #JHR
OPERATING PRESSURE - 6-1 PSIG
OPERATING TEMPERATURE n °F
DENSITY @ OPER TEMP 0071 LB / FT3
VISCOSITY Q OPER TEMP Cp
ALLOWABLE PRESSURE DROP 1.0 Qlmw^, 6 DkW • H20
NAME OF PARTICLES REMOVED OYArC ACID POM^OER
MAXIMUM PARTICLE SIZE Sr Nnte 2 MICRONS
MINIMUM PARTICLE SIZE ^ N,a 2 MICRONS
SIZE OF PARTICLES TO BE REMOVED Sm Akft 2 MICRONS
QUANTITY OF PARTICLES TO BE REMOVED '_ Akft 2 8/ HR

MECHANIO/1L. DESIGN

54-0-4
CODES.' PABME (vt ) G

STAMPSI(O^N
®) OTHER

MA7F.HIALS OF CONSfAl1CItON •OONNECIIOPS NO SIZE RATING
FILTER CASE 304L SS INLET 1 3' 150/
FILTER COVER 30IL SS OUTLET 1 3' 150/
FILTER ELEMENT SUPPORTS 3pN. S$ VENT N/A

FILTER CASE SUPPORTS DRAIN N/A
FILTER CONNECTIONS 301L $$ INSTRUMENTS 2 1/2° UB+T(F)
ELEMENTS

GASKETS

•ALL CONNECTIONS Y AND LARGER SHALL BE FLANGED

FILTER COVER TYPE (THRU BOLTED-ON U , SWING BOLTED-ON U. CLAMP-ON U . SCREWED (J, SPECIAL U, - SEE NOTES)

DAVI'T (YES q ) (NO ® ): FILTER CASE SUPPORiS (YES ® ) (NO q ) MINIMUM HEIGHT

SANDBLAST (YES q ) (NO ® ): PAINi PRIMER (YES q ) (NO ® )

DATA BY VENDORS

MFR TYPE NO

NO REO'D NO OPERATING . NO SPARE

NO ELEMENTS EACH FILTER . SIZE •O.D. x •STR: MATERIAL

TOTAL ELEMENT DIRT HOLDING CAPACItt CU FT. SURFACE SO FT

CLEAN PRESSURE DROP PSI: SHIPPING WEIGHT

DESCRIBE METHOD OF REMOVING ELEMENTS:

IS DIMENSIONAL OUTLINE INCLUDED (YES q ) (NO q ) IS FILTER IN ACCORD WITH SPECS (YES q ) (NO q )

NOTES: ( 1) FILTERS BID SHALL INCLUDE INITIAL SET OF FILTERING ELEMENTS.

(2) MUST MEET A MINIMUM GROUP III ASHRAE 52-76 EFFICIENCY RATING. SAFETY CLASSIFICATION 3
105\OS11011204\84571908.001A4P51/0125/83 4:26pm

P33B - 15896



ATTACHMENT A
FLUOR DANIEL SHEET NO. REVNO. FEMpN

OAM P 033B-0.S11
DATE CONTR4CT

DATA SHEET
'go

^^
TAG NO.U.S. Department of Energy

Hanford Waste Vitrification Plant q--C40'005
Richland, Washington SPEGFlGT ON 9ECT NO

DOE Contract DE-AC06-86RL10838 1^
FOR CLIENI UBE

RO"ING FILTERS ON6 BY CHKD APPRD

S.S. L!e KIM

TITLE Whb, NW UP rAMC ROfIGHING Fd-7ER

NO UNITS REQ'D NO UNITS OPERATING SPARE _ TYPE (HORIZONTAL (VERiICALX )

TYPE ELEMENT (THROW - AWAY X) (CLEANABLE ) OTHER

PROCESS DESIGN
NAME OF FLUID FILTERED - - - - - ^
QUANTITY FLUID FILTERED 234.3 #/HR

OPERATING PRESSURE - 0.1 PSIG

OPERATING TEMPERATURE n °F

DENSITY @ OPER TEMP 0•071 LB / FT3

VISCOSITY @ OPER TEMP CP
ALLOWABLE PRESSURE DROP AP 1.0 (2eaq 5.0 D6(y H'O

NAME OF PARTICLES REMOVED )CW^O, DUST

MAXIMUM PARTICLE SIZE S°° A10119 2 MICRONS

MINIMUM PARTICLE SIZE sw Nom 2 MICRONS

SIZE OF PARTICLES TO BE REMOVED See ND118 2 MICRON9

QUANTITY OF PARTICLES TO BE REMOVED See NO& 2 #/ HR

MECHANICAL DESIGN

DESIGN PRESSURE PSIG DESIGN TEMPERATURE 150 °F CORROSION ALLOWANCE 1116,

CODES: ASME (YES q ) (NO ® ) STAMP (YES q ) (NO 0) OTHER

MATERYLLS OF COPSTRIJCTION 'COPFIECTIOPS NO SIZE RATING

FILTER CASE 301L 3S INLET 1 3' 150#

FILTER COVER 301L SS OUTLET 1 7 150#

FILTER ELEMENT SUPPORTS 304L SS VENT N/A

FILTER CASE SUPPORTS DRAIN N/A

FILTER CONNECTIONS 304L S8 INSTRUMENTS 2 1/7 Np7(F)

ELEMENTS

GASKETS

•ALL CONNECTIONS 2' AND LARGER SHALL BE FLANGED

FILTER COVER TYPE (fHRU BOLTED-ON U, SWING BOLTED-ON U, CLAMRON U . SCREWED J, SPECIAL (J, - SEE NOTES)

DAV(1 (YES q ) (NO ® ): FILTER CASE SUPPORiS (YES ® ) (NO q ) MINIMUM HEIGHT

SANDBLAST (YES (NO ®: PAINT PRIMER (YES O®

DATA BY VENDORS
MFR TYPE NO

NO REO'D NO OPERATING NO SPARE

NO ELEMENTS EACH FILTER . SIZE 'O.D. x 'STR: MATERIAL

TOTAL ELEMENT DIRT HOLDING CAPACITY CU FT: SURFACE SO FT

CLEAN PRESSURE DROP PSI: SHIPPING WEIGHT

DESCRIBE METHOD OF REMOVING ELEMENiS:

IS DIMENSIONAL OUTLINE INCLUDED (YES (NO q IS FILTER IN ACCORD WITH SPECS cyES (NO q
NOTES: ( 1) FILTERS BID SHALL INCLUDE INITIAL SET OF FILTERING ELEMENTS.

(2) MUST MEET A MINIMUM GROUP III ASHRAE 52-76 EFFICIENCY RATING. SAFETY CLASSIFICATION 3
105\OS\ 101 \Z0{\81571909.001 /VIP51 /0125/S3 1:28pm

P33B - 15896



ATTACHMENT A
SHEET NO REV

NO. REVISION

FLUOR DANIEL P339,DS12 0
WTE COMMCT

DATA SHEET 0546-90 1145734
U.S. Department of Energy T^w NO.
Hanford Waste Vitrification Plant q--540406
Richland, Washington SPECIFlCRqN SECT NO

DOE Contract DEAC06-66RL10838 tsees
ROUGHING FILTERS

EEE

ORC BY CHK'D APPRD

ff + S.S Lss YAW

TITLE NaNOQ NW= UP TANK p0lANOVG F1L1FA

NO UNITS REQ'D NO UNITS OPERATING 1 SPARE_ TYPE (HORIZONTAL _ )(VERTICAL

TYPE ELEMENT (THROW - AWAY -4 (CLEANABLE ) OTHER

PROCESS DESIGN
NAME OF FLUID FILTERED NaMOO POM'Ep FriOM1 VEn_rrSYS7Ea!

QUANTITY FLUID FILTERED 2343 N/HR
OPERATING PRESSURE - 0-1 PSIG
OPERATING TEMPERATURE n °F
DENSITY Q OPER TEMP 0-071 LB/F^
VISCOSITY @ OPER TEMP CP
ALLOWABLEPRESSUREDROP wP 1.0CMan.S0DNW 'H2O
NAME OF PARTICLES REMOVED Nebo O^T
MAXIMUM PARTICLE SIZE Sew Nota 2 lb / HR
MINIMUM PARTICLE SIZE See NOb 2 lb / HR
SIZE OF PARTICLES REMOVED See Nofe 2
OUANTfTY PARTICLES TO BE REMOVED See Not. 2 Ib / HR

MECHANICAL DESIGN

DESIGN PRESSURE 51-0-4 PSIG DESIGN TEMPERATURE 150 °F CORROSION ALLOWANCE 1nr

CODES: ASME (YES q ) (NO 0) STAMP (YES q ) (NO ® ) OTHER

MATERIALS OF CONSTRUCTION •CONNECt1ONS NO SIZE RATING

FILTER CASE 304L SS INLET 1 3' 150;
FILTER COVER 904L SS OUTLET 13' 150#
FILTER ELEMENT SUPPORTS 301L SS VENT N/A

FILTER CASE SUPPORTS DRAIN N/A

FILTER CONNECTIONS 904L SS INSTRUMENTS 2 1!2' NPT(F)
ELEMENTS

GASKETS

•ALL CONNECTIONS 2' AND LARGER SHALL BE FLANGED
FILTER COVER TYPE (THRU BOLTED-ON U . SWING BOLTED-ON 0 , CLAMP-ON U . SCREWED U . SPECIAL (J - SEE NOTES)

DAVIT (YES q ) (NO ® ): FILTER CASE SUPPORTS (YES ® ) (NO q ) MINIMUM HEIGHT

SANDBLAST (YES q ) (NO ® ): PAINT PRIMER (YES q ) (NO ® )

DATA BY VENDORS
MFR TYPE NO
NO REQ'D NO OPERATING NO SPARE

NO ELEMENTS EACH FILTER . SIZE 'O.D. x 'STR: MATERIAL
TOTAL ELEMENT DIRT HOLDING CAPACITY CU FT: SURFACE SQ FT
CLEAN PRESSURE DROP PSI: SHIPPING WEIGHf

DESCRIBE METHOD OF REMOVING ELEMENTS:

IS DIMENSIONAL OUTLINE INCLUDED (YES q ) (NO q ) IS FILTER IN ACCORD WRH SPECS (YES q ) (NO q )
NOTES: (1) FILTERS BID SHALL INCLUDE INITIAL SET OF FILTERING ELEMENTS.

(2) MUST MEET A MINIMUM GROUP III ASHRAE 52-76 EFFICIENCY RATING. SAFETY CLASSIFICATION 3
1051OS^1011201184571B10.001A4P51/01/25/83 4:30pm

P33B - 15896



ATTACHMENT A
FLUOR DANIEL No, FEM,oN SHEET NO REV

MTE
P33B-Qf13 0

DATE CONfRACT

DATA SHEET ^m 845734
TAG NoU.S. Department of Energy

Hanford Waste Vitrification Plant R=^O°7
Richland, Washin on

^

SPEGFCATONSEC NO

DOE Contract DE AC08-B8RL10838 15096
Faa wErrr usE

ROUGHING FILIERS Gao By cHKD APPao
S.S. Les KIII

TITLE
SUGAR SOLVlION MWW TANK ROUGHING FH'lEq

NO UNITS REO'D NO UNITS OPERATING SPARE_ TYPE (HORIZONiAL _)(VERiICALX )
TYPE ELEMENT (THROW - AWAY -) (CLEANABLE ) OTHER

PROCESS DESIGN
NAME OF FLUID FILTERED
QUANTITY FLUID FILTERED 234.3

#/HR
OPERATING PRESSURE - 0.1 PSIG
OPERATING TEMPERATURE n 'F
DENSITY @ OPER TEMP 0•071 LB / FT3
VISCOSfTY @ OPER TEMP Cp
ALLOWABLE PRESSURE DROP AP 1.0 Cban• S-0 DIRy 'H2O

NAME OF PARTICLES REMOVED SIXiAR OU3T

MAXIMUM PARTICLE SIZE See Nft 2 MICRONS
MINIMUM PARTICLE SIZE Sm NhM 2 MICRONS
SIZE OF PARTICLES TO BE REMOVED See Notw 2 MICRONS
QUANTITY OF PARTICLES TO BE REMOVED I- Akift 2 M/ HR

MECHANICAL DESIGN
DESIGN PRESSURE PSIG DESIGN TEMPERATURE 150 'F CORROSION ALLOWANCE

CODES: ASME (YES q ) (NO ® ) STAMP (YES q ) (NO ® ) OTHER

MATERNLS OF CONSTFiIJCnON 'ODrN'ECt1ON3 NO SIZE RATING

FILTER CASE 301L SS INLET 1 3' 1s0/

FILTER COVER 304L SS OUTLET 1 3' 150#
FILTER ELEMENT SUPPORTS 304L SS VENT N/A

FILTER CASE SUPPORTS DRAIN N/A

FILTER CONNECTIONS 301L SS INSTRUMENTS 2 1/2 NpT(F)
ELEMENTS

GASKETS

•ALL CONNECTIONS 2' AND LARGER SHALL BE FLANGED

FILTER COVER TYPE (rHRU BOLTED-ON U, SWING BOLTED-ON U. CLAMP-ON U. SCREWED U, SPECIAL (J, - SEE NOTES)

DAVIT (YES q ) (NO ® ): FILTER CASE SUPPORTS (YES ® ) (NO q ) MINIMUM HEIGHT

SANDBLAST (YE S (NO PAINT PRIMER (YES O®

DATA BY VENDORS
MFR TYPE NO

NO REO'D . NO OPERATING NO SPARE

NO ELEMENTS EACH FILTER . SIZE 'O.D. x 'STR: MATERIAL

TOTAL ELEMENT DIRT HOLDING CAPACITY CU FT. SURFACE SO FT
CLEAN PRESSURE DROP PSI: SHIPPING WEIGHT

DESCRIBE METHOD OF REMOVING ELEMENTS:

IS DIMENSIONAL OUTUNE INCLUDED (YES (NO q IS FILTER IN ACCORD WITH SPECS (YES (NO q
NOTES: (1) FILTERS BID SHALL INCLUDE INITIAL SET OF FILTERING ELEMENTS.

(2) MUST MEET A MINIMUM GROUP III ASHRAE 52-76 EFFICIENCY RATING. SAFETY CLASSIFICATION 3
10%O%101%YW\94571911.001ANP51/01/25/83 4:31pm

P33B - 15896



ATTACHMENT A

FLUOR DANIEL NO.
QATE

Rr1nSOR SHEET NO.

P33BDS14

REV

0
DATE CONiRpcT

DATA SHEET 05-06^m 846734
U.S. Department of Energy "'^ NO
Hanford Waste Vitrification Plant R-540 O08
Richland, Washin qton SPEGFx AT 0N SECL NO

DOE Contract DE-ACO6-86RL10838 ^
FOR IXENT USE

ROUGHING FILTE SR «ao BY a«'0 APPR'D
$.S. L/! KIM

TITLE WHIFFUT AICDA17M AAKEUP TANK ROlKiHM/G FY-7ER

NO UNITS REO'D / NO UNITS OPERATING^ SPARE _ TYPE (HORIZONTAL _)(VERTICAL X_ )
TYPE ELEMENT (THROW - AWAY 1L )(CLEANABLE ) OTHER

PROCESS DESKiN
NAME OF FLUID FILTERED DRY CHENrQAL PONOR F7OIW M M

OUANifTV FLUID FILTERED 2U-3 N/HR
OPERATING PRESSURE - 0-1 PSIG
OPERATING TEMPERATURE T/ •F
DENSITY p OPER TEMP 0-071 LB / FT'
VISCOSRY Q OPER TEMP r,

P
ALLOWABLE PRESSURE DROP wP 1-O CMea Se OLrv .F60
NAME OF PARTICLES REMOVED DRY CNE/uICA!_ DUSTFIlAA1 )aoM/FRlfY001F1FR

MAXIMUM PARTICLE SIZE S" Note 2 MICRONS
MINIMUM PARTICLE SIZE Sim Note 2 MICRONS
SIZE OF PARTICLES TO BE REMOVED S" Ngto 2 MICRONS
OUANTRY OF PARiICLES TO BE REMOVED Sm Ngto 2 N / HR

MECHANICAL DESIGN
DESIGN PRESSURE "-4 PSIG DESIGN TEMPERATURE 150 °F CORROSION ALLOWANCE 1ne'

CODES: ASME (YES q ) (NO 0) STAMP (YES q ) (NO ® ) OTHER

M117ERY1LS OF COrSTRt1C110N *CONNECTIONS NO SIZE RATING
FILTER CASE 304L SS INLET 1 7 150#
FILTER COVER 301L SS OUTLET 1 7 1w#
FILTER ELEMENT SUPPORTS 301L SS VENT N/A

FILTER CASE SUPPORTS DRAIN N/A

FILTER CONNECTIONS 901L SS INSTRUMENTS 2 1/2 NPT(Jq
ELEMENTS

GASKETS

*ALL CONNECTIONS Y AND LARGER SHALL BE FLANGED

FILTER COVER TYPE (THRU BOLTED-ON U . SWING BOLTED-ON U. CLAMRON U , SCREWED U, SPECIAL (J, - SEE NOTES)
DAVR (YES q ) (NO ® ): FILTER CASE SUPPORTS (YES 0) (NO q ) MINIMUM HEIGHT
SANDBLAST (YES O®: PAINT PRIMER (YES (NO ®

DATA BY VENDORS
MFR TYPE NO

NO REO'D . NO OPERATING . NO SPARE

NO ELEMENTS EACH FILTER . SIZE •O.D. x •STR: MATERIAL

TOTAL ELEMENT DIRT HOLDING CAPACITY CU FT: SURFACE SO FT

CLEAN PRESSURE DROP PSI: SHIPPING WEIGHT

DESCRIBE METHOD OF REMOVING ELEMENTS:

IS DIMENSIONAL OUTLINE INCLUDED (YES IS FILTER IN ACCORD WITH SPECS (YES (NO q
NOTES: (1) FILTERS BID SHALL INCLUDE INITIAL SET OF FILTERING ELEMENTS.

(2) MUST MEET A MINIMUM GROUP III ASHRAE 52-76 EFFICIENCY RATING, SAFETY CLASSIFICATION 3
105\OS\10/12W\84571812.001/WP51/o1/25/931:32pm

P33B - 15896



ATTACHMENT A

FLUOR DANIEL
SHEET NO, FIEv.No

OATE
r E nsroN

P33BAS15 0
DATE CO CT

DATA SHEET os06-eo 645734

1A0 NOU.S. Department of Energy
Hanford Waste Vitrification Plant Rs+aolo

Richland, Washin on
^

SPEGFlGTION S CT. NO

DOE Contract DE AC06-86RL10838
1^

FORCUENTU9E

ROUGHING FlLTERS Oruo ev cnK o nFrA 0
S.S- Les KNM

TITLE NNOyD£OCIN Y49E-W TANK AOlX3FNNG FL7ER

NO UNITS REQ'D 1 NO UNITS OPERATING 1 SPARE _ TYPE (HORIZONTAL (VERTICAL X- )

TYPE ELEMENT (THROW - AWAY X) (CLEANABLE ) OTHER

PROCESS DESIGN

NAME OF FLUID FILTERED QfnO,^RFiXM1 VENf SYSTFM

QUANTITY FLUID FILTERED 23L3 #/HR

OPERATING PRESSURE - fi1 PSIG

OPERATING TEMPERATURE 77 °F

DENSITY @ OPER TEMP 0-071 LB / FT3

VISCOSITY Q OPER TEMP CF

ALLOWABLE PRESSURE DROP /^ 1.0 Cle^. 5_e Dirlv 'H2O

NAME OF PARTICLES REMOVED 0loof DUST

MAXIMUM PARTICLE SIZE S" NMS 2 MICRONS

MINIMUM PARnCLE SIZE ^ Nob 2 MICRONS

SIZE OF PARTICLES TO BE REMOVED ^ Nda 2 MICRONS

QUANTITY OF PARTICLES TO BE REMOVED #/ HR

MECHIWICAL DESIGN

DESIGN PRESSURE 51-e-4 PSIG DESIGN TEMPERATURE 150 °F CORROSION ALLOWANCE 1/16'

CODES: ASME (YES q ) (NO ® ) STAMP (YES q ) (NO ® ) OTHER

MpTERVU.S OF CONSTRUCTION *CONNECTIONB NO SIZE RATING

FILTER CASE ^-^ INLET 1 T 150#

FILTER COVER 304L SS OUTLET 1 3' 150#

FILTER ELEMENT SUPPORTS 901L SS VENT N/A

FILTER CASE SUPPORTS DRAIN N/A

FILTER CONNECTIONS 304L SS INSTRUMENTS 2 1/2' NPT(F)

ELEMENTS

GASKETS

•ALL CONNECTIONS 2' AND LARGER SHALL BE FLANGED

FILTER COVER TYPE (THRU BOLTED-ON (J, SWING BOLTED-ON L-), CLAMP-ON U , SCREWED (J, SPECIAL U, - SEE NOTES)

DAVIT (YES q ) (NO ® ): FILTER CASE SUPPORTS (YES ® ) (NO q ) MINIMUM HEIGHT

SANDBLAST (YES (NO ® : PAINT PRIMER (YES NO

DATA BY VENDORS

MFR TYPE NO

NO REQ'D NO OPERATING . NO SPARE

NO ELEMENTS EACH FILTER . SIZE 'O.D. x 'STR: MATERIAL

TOTAL ELEMENT DIRT HOLDING CAPACITY CU FT. SURFACE SO FT

CLEAN PRESSURE DROP PSI: SHIPPING WEIGHT

DESCRIBE METHOD OF REMOVING ELEMENTS:

IS DIMENSIONAL OUTLINE INCLUDED (YES (NO q IS FILTER IN ACCORD WITH SPECS (YES (NO q

NOTES: (1) FILTERS BID SHALL INCLUDE INITIAL SET OF FILTERING ELEMENTS.

(2) MUST MEET A MINIMUM GROUP III ASHRAE 52-76 EFFICIENCY RATING. SAFETY CLASSIFICATION 3

105\OS\ 101 \20/\81571913.001 AVP51 /0/ /25/93 1:33pm

P33B - 15896



ATTACHMENT A

L-1-1
°.J
^

^
C+3
;.€:

L".f-•

FLUOR DANIEL NO.
--------------

REMion eMaT NO ^
P33BAS16 0

w1E corrrr^ACr
DATA SHEET a^sa6-ao e4s734

U.S. Department of Energy
Hanford Waste Vitrification Plant R-srooll
Richland, Washin Gn

^
SPEGFIGGTION SECT NO.

DOE Contract DE AC06-86RL10836 15896
FOR CLIENf USE

ROUGHING FlLTERS oRb 9Y c^MO MPR0

S.S. t.« PLu

TITLE OFFOAS TWATMENf CNEMGIL FEEp TANK ROUGF@NO FuER

NO UNITS REO'D 1 NO UNRS OPERATING I SPARE _ TYPE (HORIZONTAL (VERiICAL 7 )
TYPE ELEMENT (THROW - AWAY -X ) (CLEANABLE ) OTHER

PROCESS DESIGN
NAME OF FLUID FILTERED AAR KW DR' CHEWPCAL MT

OUANTlTV FLUID FILTERED ZX3 N/HR
OPERATING PRESSURE - 0-1 PSIG
OPERATING TEMPERATURE 77 'F
DENSITY @ OPER TEMP 0.071 LB / FT'
VISCOSITY @ OPER TEMP

CP
ALLOWABLE PRESSURE DROP An 1-0 Chm- bD Dhm HO
NAME OF PARTICLES REMOVED 1R'12AEUw'JiDLnTFROIYFEEDTANK

MAXIMUM PARTICLE SIZE Akih 2 MICRONS
MINIMUM PARTICLE SIZE Akift 2 MICRONS
SIZE OF PARTICLES TO BE REMOVED -- Sm Noda 2 MICRONS
QUANTITY OF PARTICLES TO BE REMOVED Se^ Nme 2

X / HR

MECHANICAL DESIGN
DESIGN PRESSURE W•4 PSIG DESIGN TEMPERATURE 150 'F CORROSION ALLOWANCE 1/16•

CODES: ASME (YES q ) (NO ® ) STAMP (YES q ) (NO ® ) OTHER

MATEAYILS OF CONStAUC71ON *CONNEf.'TK7NS NO SIZE RATING
FILTER CASE 304L SS INLET 1 3' 150#
FILTER COVER 304L 88 OUTLET 1 3• 150#
FILTER ELEMENT SUPPORTS 304L SS VENT N/A
FILTER CASE SUPPORTS DRAIN N/A
FILTER CONNECTIONS 804L SS INSTRUMENTS 2 1/2' NPT(F)
ELEMENTS

GASKETS

•ALL CONNECTIONS 2' AND LARGER SHALL BE FLANGED

FILTER COVER TYPE (THRU BOLTED-ON (J, SWING BOLTED-ON U . CLAMP-ON U . SCREWED U , SPECIAL U , - SEE NOTES)
DAVIT (YES q ) (NO ® ): FILTER CASE SUPPORTS (YES ® ) (NO q ) MINIMUM HEIGHT
SANDBLAST (YES (NO ®: PAINT PRIMER (YES O®

DATA BY VENDORS
MFR

TYPE NO
NO REQ'D NO OPERATING NO SPARE
NO ELEMENTS EACH FILTER . SIZE •O.D. x •STR: MATERIAL
TOTAL ELEMENT DIRT HOLDING CAPACITY CU FP. SURFACE SO FT
CLEAN PRESSURE DROP PSI: SHIPPING WEIGHT
DESCRIBE METHOD OF REMOVING ELEMENTS:

IS DIMENSIONAL OLRLINE INCLUDED (YES (NO q IS FILTER IN ACCORD WITH SPECS (YES (NO q
NOTES: (1) FILTERS BID SHALL INCLUDE INITIAL SET OF FILTERING ELEMENTS.

(2) MUST MEET A MINIMUM GROUP III ASHRAE 52-76 EFFICIENCY RATING. SAFETY CLASSIFICATION
105\OS\101\204\61571914.9D1/VJP51/o125N8 4:31pm

P33B - 15896



ATTACHMENT A

FLUOR DANIEL
&'EE7 NO. REV

No. OA7Y REvOoN
D 0&17P33B

DATE CONTRACT

DATA SHEET 11_2e-0 64573+
T/O NOU.S. Department of Energy

Hanford Waste Vitrification Plant FL-5+°°72
Richland, Washin on

9PEGFICATqN SECT NO

DOE Contract DE^AC06-86RL10838 1^
FOR CLIENT USE

ROUGHING FILTERS OruD eV a,MD APPRD
S.S Lae WM

TITLE
MDHlFPff APODNVER FEED TAIWC HOUGiNNa FLL7ER

NO UNITS REQ'D 1 NO UNITS OPERATING I SPARE _ TYPE (HORIZONTAL (VERTICAL _)

TYPE ELEMENT (THROW - AWAY (CLEANABLE ) OTHER

PROCESS DESIGN

NAME OF FLUID FILTERED q Will DR1'CHEMIGL OUST

QUANTI'TY FLUID FILTERED 239-3 #/HR

OPERATING PRESSURE - 0-1 PSIG

OPERATING TEMPERATURE n °F

DENSITY Q OPER TEMP O-^ LS / FT3

VISCOSITY p OPER TEMP CP

ALLOWABLE PRESSURE DROP AD 1.OCMen.5.OD6N 'H2O

NAME OF PARTICLES REMOVED ^'^^M-^ ^^TF^ FEm TANK

MAXIMUM PARTICLE SIZE See Note 2 MICRONS

MINIMUM PARTICLE SIZE NOs" 2 MICRONS

SIZE OF PARTICLES TO BE REMOVED ^ No& 2 MICRONS

QUANTfTY OF PARTICLES TO BE REMOVED unft 2 #/ HR

MECHANICAL DESIGN

DESIGN PRESSURE 5/-O-4 PSIG DESIGN TEMPERATURE 150 'F CORROSION ALLOWANCE 1116'

CODES: ASME (YES q ) (NO ® ) STAMP (YES q ) (NO 0) OTHER

MATBiIALS OF CONS'TRUCf1ON *CONNECTIONS NO SIZE RATING

FILTER CASE 904L 8S INLET 1 3' 150#

FILTER COVER 3041. S4 OUTLET 1 3' 150/

FILTER ELEMENT SUPPORTS 30IL 88 VENT N/A

FILTER CASE SUPPORTS DRAIN N/A

FILTER CONNECTIONS 30ILS8 INSTRUMENTS 2 1/2' NpT(F)

ELEMENTS

GASKETS

•ALL CONNECTIONS 2' AND LARGER SHALL BE FLANGED

FILTER COVER TYPE (THRU BOLTED-ON U. SWING BOLTED-ON U, CLAMP-ON U. SCREWED U . SPECIAL (,J, - SEE NOTES)

DAVIT (YES q ) (NO ® ): FILTER CASE SUPPORTS (YES ® ) (NO q ) MINIMUM HEIGHT

SANDBLAST (YES (NO ®: PAINT PRIMER (YES O®

DATA BY VENDORS
MFR TYPE NO

NO REQ'D . NO OPERATING NO SPARE

NO ELEMENTS EACH FILTER . SIZE •O.D. x 'STR: MATERIAL

TOTAL ELEMENT DIRT HOLDING CAPACITY CU FT: SURFACE SQ FT
CLEAN PRESSURE DROP PSI: SHIPPING WEIGHT

DESCRIBE METHOD OF REMOVING ELEMENTS:

NOTES: (1) FILTERS BID SHALL INCLUDE INITIAL SET OF FILTERING ELEMENTS.

(2) MUST MEET A MINIMUM GROUP III ASHRAE 52-76 EFFICIENCY RATING. SAFETY CLASSIFICATION 3_
105\OS\1011204\9/571915.001/WP51/01/25/93 4:35pm

P33B - 15896



ATTACHMENT A

FLUOR DANIEL 8NES ND `EVNo. RenSiDN
0P33&D.T16

OAre CONrRAC.

DATA SHEET 06-07-M W5734
T"6 NO.

U.S. Department of Energy
Hanford Waste Vitrification Plant F14,5110-001AIS
Richland, Washin qton

BPEGflGTIDN 9ECL ND.

DOE Contract DE=AC06-86RL10838 1^
FOR Q1EM UBE

HEPA FILTERS

ffEEEI

DRpBY DNMD APPRD

M. Dspi RJJN.

TITLE
CDLD PEED VEIV! HEPA FLLTER

NO UNITS REO'D 2 NO UNITS OPERATING SPARE I TYPE (HORIZONTAL _)(VERTICAL L)

TYPE ELEMENT (THROW - AWAY X) (CLEANABLE ) OTHER

PROCESS DESIGN

NAME OF FLUID FILTERED AjR

QUANTITY FLUID FILTERED 300IS.CFaD

OPERATING PRESSURE - 0-7 PSIG

OPERATING TEMPERATURE n °F

DENSITY @ OPER TEMP 0-075 LB / FT'

VISCOSITY @ OPER TEMP 0-018 C,

ALLOWABLE PRESSURE DROP AP 1.0 CMan. 5.0 Dhev •H'O

NAME OF PARTICLES REMOVED OND'CFEYM.LL DILST FROM FEED TiW10

MAXIMUM PARTICLE SIZE mom 2 MICRONS

MINIMUM PARTICLE SIZE ^Note 2 MICRONS

SIZE OF PARTICLES TO BE REMOVED See N&e 2 MICRONS

QUANTITY OF PARTICLES TO BE REMOVED SW Note 2 N/ HR

MECHANICAL DESIGN

DESIGN PRESSURE IMFUV- VAC PSIG DESIGN TEMPERATURE 1'SO °F CORROSION ALLOWANCE

CODES: ASME (YES ® ) (NO q ) STAMP (YES ® ) (NO q ) OTHER

MATE'RY1LS OF COlISTRtR)T1ON +CONNEClIONS NO SIZE RATING

FILTER CASE 804L SS INLET I 6' 150#
FILTER COVER 304L SS OUTLET 1 6' 150/
FILTER ELEMENT SUPPORTS 304L SS VENT

FILTER CASE SUPPORTS DRAIN

FILTER CONNECTIONS 304L SS INSTRUMENTS 2 1/7 11FT(F)

ELEMENTS

GASKETS

•ALL CONNECTIONS 7 AND LARGER SHALL BE FLANGED

FILTER COVER TYPE (THRU BOLTED-ON LXJ, SWING BOLTED-ON U. CLAMRON U , SCREWED (J, SPECIAL U . - SEE NOTES)

DAVIT (YES q ) (NO ® ): FILTER CASE SUPPORTS (YES q ) (NO q ) MINIMUM HEIGHT

SANDBLAST (YES (NO ® : PAINi PRIMER (YES (NO ®

DATA BY VENDORS

MFR TYPE NO

NO REO'D . NO OPERATING . NO SPARE

NO ELEMENTS EACH FILTER . SIZE 'O.D. x 'STR: MATERIAL

TOTAL ELEMENT DIRT HOLDING CAPACITY CU FT: SURFACE SO FT

CLEAN PRESSURE DROP PSI: SHIPPING WEIGHT

DESCRIBE MEfHOD OF REMOVING ELEMENTS:

IS DIMENSIONAL OUTLINE INCLUDED (YES IS FILTER IN ACCORD WITH SPECS (YES (NO q
NOTES: (1) FILTERS BID SHALL INCLUDE INITIAL SET OF FILTERING ELEMENTS.

(2) MUST MEET A MINIMUM GROUP N ASHRAE 52-76 EFFICIENCY RATING. SAFETY CLASSIFICATION 3,

105\OS\1D1200\B6s71616.001AVP51ro1/!5/934:85pm

P33B - 15896



ATTACHMENT A

FLUOR DANIEL SHEET NO REVNO.
MTE

rlensioN
raae-nsle o

DATE CANfMCT

DATA SHEET
^;F_90

845734
T'GNOU.S. Department of Energy

Hanford Waste Vi[r'rfication Plant Fi.seo°ol
Richland, Washington SPEpPIGVpN SECT NO

DOE Contract DE-AC06-86RL10838 1sm
FOR CUEM USE

HEPA FILTERS Owo er a MD ^PPR'D
M.Ossat KJ.M.

TITLE ^rWENr NEFA FILTER

NO UNITS REO'D 1 NO UNITS OPERATING 1 SPARE I TYPE (HORIZONTAL Y) (VERTICAL -)

TYPE ELEMENT (THROW - AWAY .1L ) (CLEANABLE ) OTHER

PROCESS DESIGN

NAME OF FLUID FILTERED AIR C^1 ^ uMmES OF -^ ^ FqlC IW n VAPOR d FORMIC ACVD

QUANTRY FLUID FILTERED 180 93 ACF.M.1 #/HR
OPERATING PRESSURE - 0-z PSIG
OPERATING TEMPERATURE 77-101 'F
DENSITY @ OPER TEMP 0-072 LB / FT7

VISCOSITY @ OPER TEMP 0018 C P
ALLOWABLE PRESSURE DROP 1-0 CLEAN- to DIRW 'H20
NAME OF PARTICLES REMOVED S10LID FWfA1R7)CULI7ES

MAXIMUM PARTICLE SIZE 177 MICRONS
MINIMUM PARTICLE SIZE MICRONS
SIZEOFPARi1CLESTOBEREMOVED SuK2triLLSANDlAR[iER MICRONS
QUANTITY OF PARTICLES TO BE REMOVED ^y 1^77+1 F #/ HR

MECHANICAL DESIGN

DESIGN PRESSURE -7125 PSIO DESIGN TEMPERATURE 150 'F CORROSION ALLOWANCE

CODES: ASME (YES ® ) (NO q ) STAMP (YES ® ) (NO q ) OTHER MUCIEAR GR1DE

MIITERIIL.S OF OOFS(RUCIION 'CONNEQf1OPS NO SIZE RATING

FILTER CASE 301L SS INLET 1 3• 150#
FILTER COVER 30IL 88 OUTLET 1 .7 150#
FILTER ELEMENT SUPPORTS 301L SS VENT

FILTER CASE SUPPORTS DRAIN

FILTER CONNECTIONS 3641 SS INSTRUMENTS 2 1/2' NpT(F)

ELEMENTS

GASKETS

•ALL CONNECTIONS 2' AND LARGER SHALL BE FLANGED

FILTER COVER TYPE (THRU 8OLTED-ON U, SWING BOLTED-ON (^), CLAMRON U, SCREWED U. SPECIAL U, - SEE NOTES)

DAVIT (YES q ) (NO ® ): FILTER CASE SUPPORTS (YES [9) (NO q ) MINIMUM HEIGHT

SANDBLAST (YES O®: PAINT PRIMER (YES O®

DATA BY YENDORS
MFR TYPE NO
NO REO'D NO OPERATING NO SPARE

NO ELEMENTS EACH FILTER . SIZE •O.D. n •STR: MATERIAL
TOTAL ELEMENT DIRT HOLDING CAPACITY CU FT: SURFACE SO FT
CLEAN PRESSURE DROP PSI: SHIPPING WEIGHT

DESCRIBE METHOD OF REMOVING ELEMENTS:

IS DIMENSIONAL OUTLINE INCLUDED (YES (NO q IS FILTER IN ACCORD WITH SPECS (YES (NO q
NOTES: (1) FILTERS BID SHALL INCLUDE INfTIAL SET OF FILTERING ELEMENTS.

(2) e5 - 95% EFFICIENT PER ASHRAE 0.3 MICRON DOP TEST

SAFETY CLASSIFICATION 3
1 o5\OS\ 101 \206\81571929.001 /Wp51 /01 /25/83 4:37pm

P33B - 15896



ATTACHMENT A

FLUOR DANIEL No. FIEVISION SHEET NO. REV

OATE P &DS33 20 0
DATE CONRUCT

DATA SHEET ol.^^ 845734
'^ NOU.S. Department of Energy

Hanford Waste Vitrification Plant nwu N
Richland, Washin on SPECIF°ATON SE`T NO

DOE Contract DE^ACOS-86RL10838 t^
FOR CIIENi USE

HEPA FlLTERS ORG er cNMO APPR'D

M. Dead LAN

TITLE VUR11FICA111101Y 91,11ILDING NEALTH PROTECflON VACUUM S1S7EM iE'R1 FA7ER

NO UNITS REQ'D 8 NO UNITS OPERATING 4 SPARE 4 TYPE (HORIZONTAL JW (VERTICAL _)

TYPE ELEMENT (THROW • AWAY X) (CLEANABLE ) OTHER

PROCESS DESIGN

NAME OF FLUID FILTERED AIR ISEE N07E 2)

QUANTITY FLUID FILTERED SW n8S SCFN AM AQFM #/HR

OPERATING PRESSURE - e52 PSIG

OPERATING TEMPERATURE 78 °F

DENSrTY Q OPER TEMP 0_024 LB / FT3

VISCOSRY @ OPER TEMP 0.018 CR

ALLOWABLE PRESSURE DROP AP 1.0 CLEAN_ 5_0 D/R'1V 'H20

NAME OF PARTICLES REMOVED ^^TAUMTED WTH RADICACTM PARTICLES

MAXIMUM PARTICLE SIZE MICRONS

MINIMUM PARTICLE SIZE MICRONS

SIZE OF PARTICLES TO BE REMOVED 99-97% OF 0.3 AWJIIONS AND LARGER MICRONS

QUANTITY OF PARflCLES TO BE REMOVED #/ HR

MECHANICAL DESIGN

DESIGN PRESSURE 1ABALY210AWPSIG DESIGN TEMPERATURE 150 °F CORROSION ALLOWANCE

CODES: ASME (YES 21) (NO q ) STAMP (YES q ) (NO ® ) OTHER NtICLEAR GRADE

MIITEHIILS OF CONSIRUCIION 'OOMff•QIIONS NO SIZE RATING

FILTER CASE 801L 8S INLET 1 6 150#

FILTER COVER 304L SS OURET 1 8' 150#

FILTER ELEMENT SUPPORTS 301L SS VENT

FILTER CASE SUPPORTS DRAIN

FILTER CONNECTIONS 301L 88 INSTRUMENTS 2 1/2- NPT(F)

ELEMENTS

GASKETS

•ALL CONNECTIONS 2' AND LARGER SHALL BE FLANGED

FILTER COVER TYPE (fHRU BOLTED-ON W. SWING BOLTED-ON (,J, CLAMRON (J, SCREWED L_), SPECIAL U, • SEE NOTES)

DAVfT (YES q ) (NO ® ): FILTER CASE SUPPORTS (YES ® ) (NO q ) MINIMUM HEIGHT

SANDBLAST (YES (NO ®: PAINT PRIMER (YES O®

DATA BY VENDORS

MFR TYPE NO

NO REO'D . NO OPERATING . NO SPARE

NO ELEMENTS EACH FILTER : SIZE 'O.D. x 'STR: MATERIAL

TOTAL ELEMENT DIRT HOLDING CAPACITY CU FT: SURFACE SQ FT
CLEAN PRESSURE DROP PSI: SHIPPING WEIGHT

DESCRIBE METHOD OF REMOVING ELEMENTS:

IS DIMENSIONAL OUTLINE INCLUDED (YES (NO q IS FILTER IN ACCORD WITH SPECS cyEs (NO q

NOTES: (1) FILTERS BID SHALL INCLUDE INn1AL SET OF FILTERING ELEMENTS

(2) ROOM AIR SATURATED WITH WATER VAPOR.

SAFETY CLASSIFICATION 3_
105\OS\10/\204\54571830.001/WP51/b1 /25/83 4:38pm

P33B -15898



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DE-AC06-86RL10838

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

Rev. 0

ATTACHMENT B
EQUIPMENT MAXIMUM ENVELOPE
AND MODEL NUMBER OR EQUAL

TAG NUMBER

FH-450-OO1A

MODEL NUMBER*

Flanders, G-1, CC-D

MAX

l.ENGTH

42

IMl9l ENVE
(i nches}

wDTH

23

LOPE

HEIGHT

23

FH-450-001B Flanders, G-1, CC-D 42 23 23

FH-460-OO1A Flanders, G-1, CC-D 42 23 23

FH-460-001B Flanders, G-1, CC-D 42 23 23

FH-520-001 Flanders, G-1, CC-D 42 23 23

FH-520-002 Flanders, G-1, CC-D 42 23 23

FH-520-003 Flanders, G-1, CC-D 42 23 23

FH-520-006 Flanders, G-1, CC-D 42 23 23

FH-520-007 Flanders, G-1, CC-D 42 23 23

FH-520-008 Flanders, G-1, CC-D 42 23 23

FH-520-009 Flanders, G-1, CC-D 42 23 23

FH-520-010 Flanders, G-1, CC-D 42 23 23

FH-520-011 Flanders, G-1, CC-D 42 23 23

FH-520-012 Flanders, G-1, CC-D 42 23 23

FH-540-001 Flanders, G-1, CC-D 42 23 23

FH-540-002 Flanders, G-1, CC-D 42 23 23

FL-540-003 Flanders, G-1, CC-D 42 23 23

FL-540-004 Flanders, G-1, CC-D 42 23 23

FL-540-005 Flanders, G-1, CC-D 42 23 23

FL-540-006 Flanders, G-1, CC-F 42 23 23

FL-540-007 Flanders, G-1, CC-F 42 23 23

FL-540-009 Flanders, G-1, CC-F 42 23 23

FL-540-010 Flanders, G-1, CC-F 42 23 23

FL-540-011 Flanders, G-1, CC-F 42 23 23

FL-540-012 Flanders, G-1, CC-F 42 23 23

01/15/531:05pm ATTACHMENT B
106\VCL5 ...\SPECS\P93B\15886.o P33B-15896 Page 1 of 2



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DE-ACO6-86RL10838

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

Rev. 0

FL-560-OO1A Flanders, G-1, GG-D 42 23 23

FL-560-001B Flanders, G-1, GG-D 42 23 23

FL-580-001 Flanders, G-1, GG-D 42 23 23

FH-620-001A Flanders, G-1, GG-F 60 41 27

FH-620-001B Flanders, G-1, GG-F 60 41 27

FH-620-OO1C Flanders, G-1, GG-F 60 41 27

FH-620-001D Flanders, G-1, GG-F 60 41 27

FH-620-001E Flanders, G-1, GG-F 60 41 27

FH-620-001F Flanders, G-1, GG-F 60 41 27

FH-620-001G Flanders, G-1, GG-F 60 41 27

FH-620-OO1H Flanders, G-1, GG-F 60 41 27

*Equipment shall be of this model number or equal.

alnsw 4:05Pm ATTACHMENT B
103\V0L5...\SPECSXP33B\15a96.0 P338-15896 Page 2 of 2



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richiand, Washington
DOE Contract DE-AC06-86RL10838

SECTION 15898
HEGA FILTERS

B-595-P-P33B-15898

APPROVED FOR CONSTRUCTION

REVISION 0
ISSUE DATE -^

ORIGINATOR:

J. J. Ichkhan, Mechanical Ehg. Date

APPROVED BY :

CHECKER:

`R, 8. C^rL*->
C. J. Divona Lead Discipline Engineer

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

WAPA YES _ NO X
QUALITY LEVEL I II X
SAFETY CLASS 1_ 2_ 3 X 4_

/-2/0-93
Date

0125/93 4:46pm
108\VOL5...\SPECS\P33S\15898.0



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DE-AC06-86RL10838

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

Rev. 0

SECTION 15898
NEGA FILTERS
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SECTION 15898
HEGA FILTERS

PART 1 GENERAL

1.1 SUMMARY

This specification section describes the requirements for design,
fabrication and testing of high efficiency gas absorber (HEGA)
filters to be used in an environmental protection application on
the vent stream from the organic acid system.

1.2 REFERENCES

The publications listed below form a part of this specification
section to the extent referenced. The publications are referred
to in the text by the basic designation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI 81.20.1 1983 (Rev. 92) Pipe Threads, General
Purpose (Inch)

ANSI B16.5 1988 Pipe Flanges and Flanged Fittings

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)
and/or

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ANSI/ASME N509 1989 Nuclear Power Plant Air Cleaning
Units and Components; Interpretations
No. 1

ANSI/ASME N510 1989 Testing of Nuclear Air Treatment
Systems

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A176 1990 Standard Specification for Stainless
and Heat-Resisting Chromium Steel Plate,
Sheet, and Strip

ASTM D1056 1985 Standard Specification for Flexible
Cellular Materials - Sponge or Expanded
Rubber

STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC SP-6 1989 Surface Preparation Specification
No. 6, Commercial Blast Cleaning

01f25N31:Iepm
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1.3 RELATED REQUIREMENTS

Specification Section 01730 Operation and Maintenance Data

Specification Section 05060 Welding Structural

Specification Section 15196 Identification and Tagging Methods
for Mechanical Equipment

1.4 DEFINITIONS

FAT - Factory Acceptance Test

HEGA - High Efficiency Gas Absorber

1.5 SYSTEM DESCRIPTION

(Not Used)

1.6 SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

1.6.1 HEGA filter outline drawings, dimensions and weight.

1.6.2 Detail drawings of the HEGA filter and its various components
shall be submitted for Buyer approval. These drawings shall
include weights, anchor bolt details and materials to be used.

1.6.3 Data Sheets

Seller shall submit complete data sheets for the furnished
equipment. These data sheets shall reflect the design parameters
in Data Sheets P33B-DS-1 and DS-2 (Attachment A).

1.6.4 A list of recommended spare parts for one (1) year's routine
operation shall be supplied. The spare parts list shall include
sufficient data to permit procurement from the original
manufacturer or any subsupplier.

1.6.5 Operation and maintenance manuals in accordance with Specification
Section 01730. Complete installation manuals shall be submitted.

1.6.6 Factory Acceptance Tests (FATs) shall be submitted in accordance
with ANSI/ASME N510. The FAT report shall be submitted for Buyer
approval.

o1rzs,W 4:"pn
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1.7

1.8

1.8.1

1.8.2

CLASSIFICATION OF SYSTEMS AND COMPONENTS

(Not Used)

PROJECT OR SITE ENVIRONMENTAL CONDITIONS

Climatic and Geographic Site Conditions

A. Site Elevation 714 feet above sea level

B. Barometric Pressure

C. Outside Design Temperature

1) Maximum Design Temperature

2) Minimum Design Temperature

3) Wet Bulb Design Temperature

Operating Environment

14.3 psia

110°F

-20°F

68°F

A. Normal Temperature

B. Maximum Temperature

C. Relative Humidity

PART 2 PRODUCTS

2.1 MATERIALS AND EQUIPMENT

60°F to 104°F

104°F

Not controlled

The following requirements apply to the HEGA filters furnished in
accordance with this specification section.

2.1.1 Filter Medium - The material for the HEGA filter medium shall be
in accordance with ANSI/ASME N509.

2.1.2 HEGA Filter Housing - The materials for the HEGA filter housing
shall be in accordance both with ASTM A176 Type 304L and
ANSI/ASME N509.

2.1.3 Adhesives - Adhesives used to seal the filter pack into the case
and glue gaskets to the case shall either be nonflammable or self-
extinguishing. Dried film exposed to open flame shall either not
burn or not continue to support combustion when the source of
ignition is removed.

oirz5/93 4:"M
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2.1.4 Gaskets and Seals - Gasket material shall be oil-resistant and
ozone-resistant synthetic rubber, closed cell sponge, Grade RE-43
or TE-43 (high temperature) in accordance with ASTM D1056. The
gaskets and seals shall also be resistant to formic acid. This
material shall be supplied flat and shall not contain asbestos in
any form. The gaskets shall be 1/4 inch thick by 3/4 inch wide.
Surfaces shall be split or cut.

2.1.5 Clamping Mechanism - The HEGA filter clamping mechanism shall
include pressure bars with preloaded springs. These springs shall
exert a sealing force of not less than 1200 pounds per filter.
This force shall be applied as an even, uniform load along not
less than 80 percent of the top and bottom of each filter frame.

2.2 FABRICATION AND MANUFACTURE

Fabrication and manufacture of the HEGA filter assembly shall be
in accordance with ANSI/ASME N509.

2.2.1 The HEGA filter housing shall be designed for bag-in/bag-out
capability suitable for installation of a single-element HEGA
filter. The housing shall allow the operator to change filters
without coming into contact with the filter element.

2.2.2 Each housing door shall be equipped with a double-ribbed bag-out
port designed to accept an 8-mil polyvinyl chloride (PVC) bag.
The housing shall be designed to prevent damage to the bag during
the changeout operation.

2.2.3 Two bags (one for equipment start-up and one spare) shall be
provided and shipped with each HEGA filter housing. These bags
shall include an integral choke cord and mittens to facilitate
changeout.

2.2.4 One banding kit shall be supplied with the HEGA filter housing.
The kit shall include all tools and straps necessary for a
complete bag-out procedure.

2.2.5 HEGA filter housing flanges shall be in accordance with ANSI
B16.5. Pipe threads shall be in accordance with ANSI 81.20.1.

2.2.6 Welding - All HEGA filter assembly welding shall be in accordance
both with ANSI/ASME N509 and Specification Section 05060.

2.2.7 Maximum envelope and model number or equal for the HEGA Filter
shall be as shown in Attachment B.

2.2.8 The HEGA filter housing shall have provisions to be anchored with
a minimum of four equally spaced 1/2 inch diameter bolts. The
bolt holes shall be 11/16 inch diameter.

0125/93 1:4epm
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2.3 COATINGS

After completion of all fabrication procedures the external
surfaces of each HEGA filter shall be thoroughly cleaned of all
foreign material, including rust, in accordance with SSPC SP-6.
Manufacturer's standard prime and finish paint or coatings shall
be applied. Stainless steel surfaces shall not be painted unless
specified otherwise.

2.4 LABELING AND TAGGING

Labeling and tagging shall be in accordance with Specification
Section 15196, Paragraph 2.2.2, Type 6. This shall be in addition
to the manufacturer's identification plate.

2.5 PACKAGING

2.5.1 Preparation for shipment and packing shall be in accordance with
Seller's standards. At minimum, they shall provide protection
against corrosion and damage during normal handling, shipping and
storage. Minimum preparation shall include the requirements
listed below.

2.5.2 Machined surfaces and threads shall be protected during shipment
by application of grease or other suitable rust-inhibiting
compound.

2.5.3 Flanged openings shall be covered with wood or plastic protectors.
Protectors shall be installed with not less than four (4) full
diameter steel bolts and nuts.

2.5.4 Threaded connections and tapped holes shall be capped or plugged.
Compatible materials shall be used to prevent thread damage.

2.5.5 Bracing, supports and rigging connections shall be provided to
prevent damage during shipment, lifting and unloading.

2.5.6 Separate or loose parts shall be completely boxed. The box shall
then be attached to the main item to be shipped as a unit.

All shipping boxes shall be identified by Seller's order number,
equipment number and equipment description.

PART 3 EXECUTION

(Not Used)

END OF SECTION

0125W 4:46pm
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ATTACHMENT A

NO
NO.SHEET RWV.

. REVIgpN

O F3394Xs1 °
^ FLU R DANIEL w„E

Co-
DATA SHEET mmm :;u

U.S. Department of Energy TAGNO, ^^^1

Hanford Waste Vitrification Plant
Richland, Washin qtOn SPECIflCATION SECT NO.

DOE Contract DE=AC06-86RL10838 1sm

HEGA FILTERS OM BY CHK'o APaRo

S. Les KJ-/M

TITLE OIAC87 DRAMI C-ATCH TAriq( GA TER

NO UNITS REO'D NO UNITS OPERATING ^ SPARE 0 TYPE (HORIZONTAL X )(VERTICAL _)
TYPE ELEMENT (THROW - AWAY x) (CLEANABLE ) OTHER

PROCESS DESIGN
NAME OF FLUID FILTERED - ACO VAP'OR IVRHAW
QUANTITY FLUID FILTERED M/HR
OPERATING PRESSURE - 0.1

PSIG
OPERATING TEMPERATURE 77 °F
SPECIFIC GRAVITY Q OPER TEMP - 1.0

LB/FT3
VISCOSRY Q OPER TEMP Cp

0ALLOWABLE DIRTY PRESSURE DROP PSI
NAME OF PARTICLES REMOVED
MAXIMUM FLOW RATE 212

Ib / HR
MINIMUM FLOW RATE 14

Ib / HR
PERFORMANCE RATING
QUANTITY GAS TO BE REMOVED NIL

Ib / HR

MECHANICAL DESIGN
15 0 41- .DESIGN PRESSURE PSIG DESIGN TEMPERATURE 150 °F CORROSION ALLOWANCE 1 1

CODES: ASME (YES q ) (NO ® ) STAMP (YES q ) (NO ® ) OTHER NUCLEAR GAADF

MATERIALS OF CONSTRUCTION •CONNECTIONS NO SIZE RATING
FILTER CASE 30IL as. INLET 1 T 150/
FILTER COVER OUTLET 1 3' 150t

FILTER ELEMENT SUPPORTS 304L S.S. VENT 0
FILTER CASE SUPPORTS 304L S.S. DRAIN

FILTER CONNECTIONS INSTRUMENTS 1 1/2' NpT(F)
ELEMENTS P{/IML p

GASKETS FOqMWC AC/p RESJSTiV,/!

'ALL CONNECTIONS 2' AND LARGER SHALL BE FLANGED
FILTER COVER TYPE (THRU BOLTED-ON U, SWING BOLTED-ON QP, CLAMP-ON J . SCREWED U , SPECIAL (J - SEE NOTES)

DAVIT (YES q ) (NO ® ): FILTER CASE SUPPORTS (YES q ) (NO q ) MINIMUM HEIGHT

SANDBLAST (YES q ) (NO q ): PAINT PRIMER (YES ® ) (NO q )

DATA BY VENDORS
MFR TYPE NO
NO REO'D NO OPERATING . NO SPARE
NO ELEMENTS EACH FILTER . SIZE •O.D. x °STR: MATERIAL
TOTAL ELEMENT DIRT HOLDING CAPACITY CU FT. SURFACE SQ F7
CLEAN PRESSURE DROP PSI: SHIPPING WEIGHT
DESCRIBE METHOD OF REMOVING ELEMENTS:

IS DIMENSIONAL OUiLINE INCLUDED (YES q ) (NO q ) IS FILTER IN ACCORD WITH SPECS (YES q ) (NO q )
NOTES: ( 1) FILTERS BID SHALL INCLUDE INRIAL SET OF FILTERING ELEMENTS.
10.5/OS/101/207/51571S73.MISAVP51-01/25/931:43pm SAFETY CLASSIFICATION 3
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ATTACHMENT A

R 3IO
BHEEfNO. V.

NO EVI N

P33&D&2 0
FLUOR DANIEL DATE coNrw,cT

DATA SHEET o e e457s-oae 34
U.S. Department of Energy 1AU NO .

rc^swaolA
Hanford Waste Vitrification Plant Fo-saa018
ichland , WaShlngton SPECIFICATION SECT NO.

OE Contract DEAC06-86RL10838S tsese

HEGA FILTERS owc BY cNMO APPRo

J.M. Jrasn SSl

TITLE OM;MOC ACID VEN( NEGA F9.lERS

NO UNITS REO'D 2 NO UNRS OPERATING ^ SPARE^ TYPE (HORIZONTAL X)(VERTICAL I

TYPE ELEMENT (THROW - AWAY X) (CLEANABLE ) OTHER

PROCESS DESIGN

NAME OF FLUID FILTERED ORGANIC AGO VENT - AllIMOGEN MW-

QUANTITY FLUID FILTERED 14.43 #/HR
OPERATING PRESSURE 0-072 PSIG
OPERATING TEMPERATURE n °F
SPECIFIC GRAVITY @ OPER TEMP UIRa1.01 1.0 LB/FTl
VISCOSRI' @ OPER TEMP CF
ALLOWABLE DIRTY PRESSURE DROP ^ PSI
NAME OF GAS REMOVED FORMIC
MAXIMUM FLOW RATE 225 Ib / HR
MINIMUM FLOW RATE I'd Ib / HR
PERFORMANCE RATING ABSORBS 12 In OF GAS/ 100 6a Of MENA

QUANTITY OF GAS TO BE REMOVED 0.72 Ib / HR

MECHANICAL DESIGN

DESIGN PRESSURE ' PSIG DESIGN TEMPERATURE °F CORROSION ALLOWANCE

CODES: ASME (YES q ) (NO ® ) STAMP (YES q ) (NO ® ) OTHER

MATERIALS OF CONSTRUCTION •CONNECnONS NO SIZE RATING

FILTER CASE 304L S.S. INLET 1 3' 150#

FILTER COVER OUTLET 1 8' 150#

FILTER ELEMENT SUPPORTS 304L S.S. VENT 0

FILTER CASE SUPPORTS 301L S.S. DRAIN

FILTER CONNECTIONS INSTRUMENTS 1 1/2 wT(F)

ELEMENTS PIMOFlL 0 / PURAKOL

GASKETS FORMIC ACID qESIS7ANi

•ALL CONNECTIONS 2' AND LARGER SHALL BE FLANGED
FILTER COVER TYPE (THRU BOLTED-ON L), SWING BOLTED-ON Q9, CLAMP-ON U, SCREWED U, SPECIAL U - SEE NOTES)

DAVIT (YES q ) (NO ® ): FILTER CASE SUPPORiS (YES q ) (NO q ) MINIMUM HEIGHT

SANDBLAST (YES q ) (NO q ): PAINT PRIMER (YES 21) (NO q )

DATA BY VENDORS

MFR TYPE NO

NO REQ'D . NO OPERATING . NO SPARE

NO ELEMENTS EACH FILTER . SIZE O.D. x •STR: MATERIAL

TOTAL ELEMENT DIRT HOLDING CAPACITY CU FT. SURFACE SO FT
CLEAN PRESSURE DROP PSI: SHIPPING WEIGHT

DESCRIBE METHOD OF REMOVING ELEMENTS:

IS DIM NS ONAL OUTLINE IN LUDED IS FI LTER I N ACCORD wrrH SPECS (YES (NO 111
NOTES: (1) FILTERS BID SHALL INCLUDE INRIAL SET OF FILTERING ELEMENTS.

3
10.5/OS/1o1/207/84571872.MI3/WP51-01/25/9J 4:44pm
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ATTACHMENT B
EQUIPMENT MAXIMUM ENVELOPE AND

MODEL NUMBER OR EQUAL
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SECTION 16150
MOTORS - INDUCTION FOR GENERAL SERVICE

PART 1 GENERAL

1.1 SUMMARY

This specification section covers the technical requirements for
standard polyp hase induction motors ranging in size from 1/2
horsepower to 300, for vertical and horizontal drive applications.

1.2 REFERENCES

C71 The publicatio ns listed below form a part of this specification
c.^ section to the extent referenced. The publications are referred

to in the text by the basic designation only.

ANTI-FRICTION BEARING MANUFACTURERS ASSOCIATION (AFBMA)

AFBMA 9 1990 Load Ratings and Fatigue Life for
Ball Bearings

AFBMA 11 1990 Load Ratings and Fatigue Life of
Roller Bearings

INSTITUTE OF ELECTRICAL AND ELECTRONIC ENGINEERS (IEEE)

IEEE 43 1974 (Rev. 91) Recommended Practice for
Testing Insulation Resistance of Rotating
Machinery

IEEE 112 1984 Standard Test Procedure for Polyphase
Induction Motors and Generators

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA MG1 1987 (Rev. 1 1989) Motors and Generators

NEMA MG2 1983 Safety Standard for Construction and
Guide for Selection, Installation and Use
of Electric Motors

NEMA MG13 1984 Frame Assignments for Alternating
Current, Integral-Horsepower Induction
Motors

STEEL STRUCTURES PAINTING COUNCIL (SSPC)

SSPC SP-6 1989 Surface Preparation Specification
No. 6, Commercial Blast Cleaning

01rrsroa4:40Pm
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1.3 RELATED REQUIREMENTS

Specification Section 01730 Operation and Maintenance Data

Specification Section 15196 Identification and Tagging Methods
for Mechanical Equipment

1.4 DEFINITIONS

FAT - Factory Acceptance Test

TEFC - Totally Enclosed Fan Cooled

1.5 SYSTEM DESCRIPTION

(Not Used)

1.6 SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

1.6.1 Speed/torque and speed/current curves shall be submitted.

1.6.2 Seller shall complete Data Sheet P33B-DS-1 (Attachment A) and
submit for furnished equipment. Insulation resistance readings
for the electric motors shall be completed by Seller
(Attachment B).

1.6.3 Motor outline drawings, shaft dimensions and weight.

1.6.4 Detail drawings of main and/or auxiliary junction boxes shall be
submitted.

1.6.5 Operation and maintenance manuals in accordance with Specification
Section 01730. Complete installation manuals shall be submitted.

1.6.6 Factory Acceptance Test (FAT) data in accordance with
Paragraph 2.5 shall be submitted.

1.6.7 FATs procedures shall be submitted.

1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS

(Not Used)

6125sa 4.v6pm
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1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS

1.8.1 Climatic and Geographic Site Conditions

A. Site Elevation 714 feet above sea level

B. Barometric Pressure 14.3 psia

C. Outside Design Temperature

1) Maximum Design Temperature 110°F

^F.
2) Minimum Design Temperature -20°F

3) Wet Bulb Design Temperature 68°F
^.,.,.i

--r o
D. Inside Operating Environment

r. .

1) Normal Temperature 60°F to 104°F

2) Maximum Temperature 104°F

3) Relative Humidity Not controlled

PART 2 PRODUCTS

2.1 MATERIALS AND EQUIPMENT

The following requirements apply to all electrical motors
furnished in accordance with this specification section. Special
electric motor requirements established by the driven equipment
specifications and/or Contract Drawings shall take precedence
over this specification section.

GENERAL REQUIREMENTS

Electric motors and motor accessories furnished in accordance with
this specification section shall be in full conformance to NEMA
MG1, NEMA MG2 and NEMA MG13.

A. Motor Rating

Seller shall be fully responsible for specifying electric
motor horsepower, speed and torque characteristics for each
motor furnished as part of Seller's driven equipment
package.

olrzs,vs 4:40prn
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Electrical Power Supply

Motors 1/2 HP to 300 HP furnished in accordance with this
specification shall be designed for 480V/3 Phase/60 Hz power
supply. Where motors are constant speed they shall be
designed for full voltage across the line starting and rated
for continuous duty. In applications where the driven
equipment calls for variable speed, the electric motor shall
be required to be variable-speed squirrel cage induction
controlled by available frequency drive. The main power
junction box shall be large enough to accommodate oversized
incoming power conductors and conductors for externally-
mounted power factor correction capacitors. Power junction
box shall be rotatable by 90° in each direction. Buyer
shall provide variable-frequency starters for variable-speed
motors.

C. Grounding

Each electric motor shall include provisions for motor frame
grounding. The ground shall utilize a hex head bolt tapped
into the motor frame from within the main junction box.

D. Space Heaters

1) Electric motor space heaters shall not be provided
unless otherwise specified.

2) When driven equipment specifications and/or Contract
Drawings establish the requirement for electric motor
space heaters, they shall operate from 120V/1 Ph/60 HZ
power supply with a maximum sheath temperature of
392°F. Space heater electrical leads shall be brought
out to a separate junction box mounted to the motor on
the opposite side from the main junction box.

Elastomers

For general service electric motors, elastomer seals and
gaskets shall be compatible with the motor application
and/or operating environment.

2.2 FABRICATION AND MANUFACTURE

2.2.1 Electrical motors furnished in accordance with this specification
section shall be in accordance with NEMA MG1, Normal Starting
Torque, Low Slip, Electrical Type A, Design B, for motors with
cast iron motor frames.

oinsM c4oPm
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A. Service Factor

Electric motors shall be designed and selected with a
service factor of 1.15 for polyphase motors.

B. High-efficiency motors shall be used for motors of 5 HP and
larger.

C. Power factor correction capacitors shall be provided for
motors of 20 HP or larger to improve the power factor at the
motor terminals to 95 percent when the motor is at 3/4 load.

D. Insulation

Insulation systems for motors on general services shall be
Class F or better in accordance both with NEMA MG1 and NEMA
MG2. Motor leads shall be copper with compression lugs,
both sized for 125 percent load current at motor cooling air
discharge temperature.

E. Temperature Rise

Temperature rise in accordance with NEMA MG2 shall not be
greater than Class F, 330°F rise above a maximum 104°F
ambient temperature.

F. Enclosure

Enclosure shall be totally enclosed fan cooled (TEFC).

G. Seals

Motors shall be equipped with suitable shaft seals. The
seals shall prevent moisture, dirt, and corrosive agents
from entering the motor enclosure and bearings along the
shaft. Seals shall be in accordance with Paragraph 2.1.E.

2.2.2 Bearings

A. General service induction motors shall be furnished with
bearing housings designed for re-lubrication of anti-
friction bearings, with provisions for flushing out the old
lubricant as new lubricant is added. The motor end bells
shall be equipped with grease fittings and purge ports for
expelled grease.

B. Antifriction bearings shall be in accordance both with
AFBMA 9 and AFBMA 11. Each electric motor nameplate shall
show the data required by NEMA MG1 and include both front
and rear AFBMA bearing part numbers.

o1rz5M 4:40pm
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C. Both ball bearings and roller bearings shall be designed and
constructed for 100,000 continuous hours, L-10 minimum
life in the specified service in accordance both with
AFBMA 9 and AFBMA 11. The design shall be based on
continuous service.

2.2.3 Balancing and Vibration Criteria

A. Motors shall be dynamically balanced per manufacturer's
standard practice. Welding or soldering to effect balancing
is unacceptable. Parent metal shall be removed to improve
balance without affecting the structural strength of the
rotating element.

Maximum vibration amplitude in velocity ( inch/sec. peak) to
obtain a smooth rating for the equipment tested should be as
follows:

3600 rpm Motors = 0.0098 inch/sec (0.05 to 0.10 Mils)
1800 rpm Motors = 0.0098 inch/sec (0.10 to 0.20 Mils)
1200 rpm Motors = 0.0098 inch/sec (0.15 to 0.30 Mils)
900 rpm or Smaller Motors = 0.0098 inch/sec (0.20 to
0.36 Mils)

For vibration amplitude measurements, motors shall be
operated at rated operating speed and frequency with a one
half key installed in the key seat. Motors shall be mounted
on isolators during vibration amplitude measurements in
accordance with NEMA MG1.

2.3 LABELING

Labeling shall be in accordance with Specification Section 15196,
Paragraph 2.2.2, Type 6. This shall be in addition to the
manufacturer's identification plate.

2.4 COATINGS

After completion of all fabrication procedures the external
surfaces of each electric motor shall be thoroughly cleaned of all
foreign material, including rust, in accordance with SSPC SP-6.
Manufacturer's standard prime and finish paint or coatings shall
be applied. Stainless steel, nickel, brass, copper, monel,
aluminum, hastelloy, lead, galvanized steel, plastics, elastomers
and glass surfaces shall not be painted unless specified
otherwise.

01/25/931V0pn
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2.5 TESTING

2.5.1 Factory Acceptance Tests (FATs)

2.5.1.1 Motor Manufacturer Tests

Each electric motor furnished in accordance with this specifica-
tion section shall be tested by the motor manufacturer prior to
shipment. These tests shall include, but shall not be limited to,
High-Potential Tests in accordance with NEMA MG1, Part 3 and
Routine Tests in accordance with IEEE 112. Seller shall submit
certified copies of motor manufacturer's motor test results.

2.5.1.2 Resistance Tests

Seller shall subject all electric motors furnished in accordance
with this specification section to insulation resistance tests in
accordance with IEEE 43. Insulation resistance measured during
these tests shall not be less than 5 megohms. Seller shall submit
completed copies of Attachment B for each electric motor
furnished. This test shall be done prior to shipping.

2.5.1.3 Performance Test

All required electric motor performance tests shall be conducted
in accordance with the applicable driven equipment specification,
and the performance testing, referenced in Section 3 of IEEE 112
and NEMA MG1 Part 12.

2.6 PACKAGING

Preparation for shipment and packing may conform to the manu-
facturer's standards. At minimum, the packaging shall provide
protection against corrosion and damage from normal handling and
storage. Minimum preparation shall include the requirements
listed below.

A. Machined surfaces, threads, bearings and bearing housings
shall be protected during shipment by application of grease
or other suitable rust-inhibiting compound.

B. Threaded connections and tapped holes shall be capped or
plugged. Compatible materials shall be used to prevent
thread damage.

C. The motor shall be fully protected against moisture
penetration to the electrical compartments and winding.

D. Mechanical seals and other sealing devices shall be
installed for shipment.

01ae1W 4:40pm
108\YOL3...\BPECS\P33B\16150.0 P33 B-16150-7



U.S. DEPARTMENT OF ENERGY FLUOR DANIEL, INC.

Hanford Waste Vitrification Plant Advanced Technology Division

Richland, Washington Fluor Contract 8457

DOE Contract DE-AC06-86RL10838

Rev. 0

E. Bracing, supports and rigging connections shall be provided
to prevent damage during shipment, lifting and unloading.

F. Separate or loose parts shall be completely boxed and
attached to the main item to be shipped as a unit. All
shipping boxes shall be identified by the Seller's order
number, equipment number and equipment description.

PART 3 EXECUTION

(Not Used)

END OF SECTION
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ATTACHMENT A

NO. REVISION pP33O.pg1

FLUOR DANIEL DATE CONTRACT

rU S D R l f E
TAG NO.

. . ep8 nlen o ne gy

Hanford Waste Vitrification Plant SPECIFICATION SECTION NO.

Richland Washin ton 16150, g
FOR CLIENT USE

DOE Contract DE-AC06-86RL10838

MOTORS - INDl1CT1ON FOR GENERAL ORIG CHMD APPR'D

SERVICE
All na6 SNALL COMPLY WITH GENERAL SPECFlCATION SNEETS: SiFVIXW 70 55

Motor Tag Number(e)L

Manulaclure/Seriel No. l l l l I l I l

Powar Refig KW/HP

Service Factor

S/nch.IFWI Loed. RPM

BeerinO Type
BF/NM6 L19RICJ1TIOM

VoBepe, Phase. Frequency

FuB Load Current AMP

Locked Rotar Currenl 100%V/8096V l l I l l I I l

Acceleration Time (Mwi Loed) 100%V/80%V

Locked Rotor Stall rme (Cold). Seconds

Locked Rotor StaB rme (Hot) 100%V/SG%V

Lodced Rotor Tarques (% FL)

BreekEown Torque 196 FL)

Efficiency 0. Full Load

B. 3/4 Losd

C. 12 Load

Power Factor A. FuB Load

B. 3/4 Load

C. 12 Load

D. Locked Rotor

Sound Pressure Level at 1/Meter In DBA

SPnce Heeten Votls/Phnse/Wtlb I / l l I l I l l l I I I / l l

Rotation (Facing End Opposit Drirvs ShM)

kmule6on

Encbeure Type/Mo1or Mountlnp (H or V) TEFC / / / I / / / /

Reme

NetweipM Rg/LBS l l l I l I l l

RENSION

REV ORIG BY CHMD BY

REV

'^N
^

A
^

0
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ATTACHMENT B

INSULATION RESISTANCE READINGS
FOR ROTATING EQUIPMENT

Description Area

Test Equipment Ref. Rev. No.

Calibration Date Ref. Spec/Section

IN°
iJ{=

ENVIRONMENTAL
CONDITIONS,.,

AMBIENT RELATIVE INSUL. TEST VISUAL
EQUIPMENT NO. TEMP [°C] HUMIDITY RESIST. VOLTAGE CHECK

6-GRD. [Megohms]
[Megohms]

SELLER'S REPRESENTATIVE DATE

otMIN 4,40pm ATTACHMENT B
10MVOI5...\SPECS\P338\16150.0 P33B-16150 Page 1 of 1



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DE-AC06-86RL10838

SECTION 16610
ELECTRICAL REQUIREMENTS FOR

PACKAGED MECHANICAL EQUIPMENT
B-595-P-P33B-16610

APPROVED FOR CONSTRUCTION

REVISION 0
ISSUE DATE

.̂•,._>

z_
E:.rl,

ORIGINATOR: CHECKER:

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

WAPA YES _ NO X
QUALITY LEVEL I II X
SAFETY CLASS 1 2 3 X 4

i- z7- a 3
C. C. Simpson, Electri al Engineer Date r Khouri, Electrical Engineer Date

APPROVED BY :

7,/&
. A. Owre Lead Discipline Engineer

/-z7- 9'3
Date

0vrr193 e:52em
10e\VOre...XSPEOStP33et1661o.o



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DE-ACO6-86RL10838

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

Rev. 0

SECTION 16610
ELECTRICAL REQUIREMENTS FOR
PACKAGED MECHANICAL EQUIPMENT

B-595-P-P33B-16610

TABLE OF CONTENTS

PART PAGE

PART 1 GENERAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1u;
Li; 1.1 SUMMARY . . . . . . . . . . . . . . . . . . . . . . . . . 1

1.2 REFERENCES . . . . . . . . . . . . . . . . . . . . 1
1.3 RELATED REQUIREMENTS . . . . . . . . . . . . . . . . . . . . 1
1.4 DEFINITIONS . . . . . . . . . . . . . . . . . . . . . . . . . 1

^ 1.5 SYSTEMS DESCRIPTION . . . . . . . . . . . . . . . . . . . . . 2
,..^. . . . . . . . . . . . . . . .1.6 SUBMITTALS . . . . . . . . . . 2

1.7 CLASSIFICATION OF SYSTEM AND COMPONENTS . . . . . . . . . . . 3
1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS . . . . . . . . . . 3

PART 2 PRODUCTS . . . . . . . . . . . . . . . . . . . 3
2.1 MATERIALS AND EQUIPMENT . . . . . . . . . . . . . . . . . 3
2.2 FABRICATION AND MANUFACTURE . . . . . . . . . . . . . . . . . 5
2.3 INSPECTION AND TESTING . . . . . . . . . . . . . . . . . . 6

PART 3 EXECUTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

01rz7/e3 5:52em
106WOL5...\SPECS\P33K1B610.0 P33B-16610-i



U.S. DEPARTMENT OF ENERGY
Hanford Waste Vitrification Plant
Richland, Washington
DOE Contract DE-AC06-86RL10838

FLUOR DANIEL, INC.
Advanced Technology Division

Fluor Contract 8457

Rev. 0

SECTION 16610
ELECTRICAL REQUIREMENTS FOR

PACKAGED MECHANICAL EQUIPMENT

PART 1 GENERAL

1.1 SUMMARY

This specification defines the technical requirements for the
design, fabrication, testing and inspection of the electrical
equipment, materials and devices that are furnished in support of
mechanical equipment.

1.2 REFERENCES

The publications listed below form a part of this specification to
the extent referenced. The publications are referred to in the
text by the basic designation only.

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA 250 1985 Enclosures for Electrical Equipment
(1000 Volts Maximum), Rev. 2-1988

NEMA ICS 4 1983 Terminal Blocks for Industrial Use

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 1990 National Electrical Code (NEC)

UNDERWRITER'S LABORATORIES (UL)

UL 360 1986 Liquid-Tight Flexible Steel Conduit

UL 514B 1989 Fittings for Conduit and Outlet Boxes

UL 1059 1988 Terminal Blocks

1.3 RELATED REQUIREMENTS

Specification Section 01730 Operation and Maintenance Data

1.4 DEFINITIONS

FAT - Factory Acceptance Test

PVC - Polyvinyl Chloride

o1rz710 e:s2^
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1.5 SYSTEMS DESCRIPTION

1.5.1 Power Supply

1.5.1.1 The available power distribution systems at the Hanford Plant are
480 Vac, three-phase, 60 Hz, three-wire, and 208Y/120 Vac, three-
phase, 60 Hz, four-wire.

1.5.1.2 Buyer shall supply 480 volt, three-phase, three-wire with ground
service and a motor controller for each 480 volt motor load which
is included in this package.

1.5.1.3 Buyer shall provide one or more feeders, as required, to furnish
power to all non-motor loads. Feeders shall be 120 volt, single-

@-'v? phase.
;^..a

r=; 1.6 SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
^. Data Requirements section of the Order/Subcontract:

1.6.1 Dimensional outline drawings, for Buyer's review, showing the
location of all major electrical equipment, including junction
boxes, and conduit. Location and size of conduit connections
shall be shown on Seller's equipment.

1.6.2 Elementary diagrams for all circuits shall include line numbers
for all ladder logic, in addition all devices with contacts shall
reference line number, drawing number, and sheet number where
contact appears. The contact shall include the same references
back to the device.

1.6.3 Connection diagrams for all electrical equipment. Diagrams shall
include equipment identification numbers, terminal block location
and identification, and wire numbers.

1.6.4 Detailed bills of material, for Buyer's review, including the name
of the manufacturer and catalog number of all electrical
components.

1.6.5 Factory Acceptance Tests (FATs) procedures, for Buyer's review,
for all tests specified in Paragraph 2.3.

1.6.6 Operation and maintenance manual in accordance with Specification
Section 01730, Operation and Maintenance Data.

1.6.7 Manufacturer's Installation Instructions for Buyer's review.

1.6.8 Certified Test Reports, for Buyer's review, per the requirements
of Inspection and Testing of this Section.

o1n7ma e:sz^
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1.6.9 Recommended spare parts list.

1.7 CLASSIFICATION OF SYSTEM AND COMPONENTS

(Not Used)

1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS

1.8.1 Climatic and Geographic Site Conditions

A. Site Elevation

B. Barometric Pressure

C. Outside Design Temperature

1) Maximum Design Temperature

2) Minimum Design Temperature

1.8.2 Operating Environment

A. Indoor Temperatures

B. Relative Humidity

PART 2 PRODUCTS

714 feet above sea level

14.3 psia

110°F

-20°F

60°F to 104°F

Not controlled

2.1 MATERIALS AND EQUIPMENT

2.1.1 General

2.1.1.1 When applicable, all electrical materials and equipment shall be
listed by Underwriter's Laboratories and shall bear the UL label.

2.1.1.2 When two or more components of the same specifications are
required the components shall be identical, that is, same
manufacturer and catalog number.

2.1.2 Conduit

2.1.2.1 Liquid-tight flexible steel conduit shall be in accordance with
UL 360.

2.1.2.2 Conduit fittings shall be galvanized steel and in accordance with
UL 514B.

oIrr aa e:szam
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2.1.3 Cable

2.1.3.1 Power and control cables shall be single or multiconductor,
stranded copper with 600 volt insulation. Cables shall be UL
listed type XHHW or THHN/THWN in accordance with the National
Electrical Code, NFPA 70, Article 310.

2.1.3.2 Conductors for power circuits shall not be smaller than No. 12
AWG. Conductors for control circuits shall not be smaller than
No. 14 AWG.

2.1.3.3 Instrumentation cables shall be UL listed, twisted, shielded pairs
or triads, No. 16 AWG, stranded copper, with a copper drain wire,
300 volt rated PVC insulation and overall PVC jacket.

2.1.4 Terminal Blocks

2.1.4.1 Terminal blocks shall be in accordance with NEMA ICS 4 and
UL 1059.

2.1.4.2 Terminal blocks shall be channel mounting type rated 600 volts,
with screw type terminals on both sides.

2.1.4.3 Terminal blocks shall have at least 20 percent spare terminals but
not less than two spare terminals for each terminal strip.

2.1.5 Junction Boxes

2.1.5.1 Junction boxes shall be NEMA 4X in accordance with NEMA 250, and
shall have hinged doors and mounting panels for terminal blocks.

2.1.6 Nameplates

2.1.6.1 All electrical equipment and enclosures shall be identified with
nameplates. Nameplates shall be machine-engraved, phenolic, with
black figures on white background and shall be firmly attached
with stainless steel self-tapping screws.

2.1.7 Grounding

2.1.7.1 All non-current carrying metal parts of electrical equipment shall
be bonded together and made electrically continuous.

2.1.7.2 Furnish ground lugs in all junction boxes to terminate ground
wires from Buyer's conduits.

2.1.7.3 Furnish two ground pads on the outside frame of the packaged
equipment for connection to Buyer's area grounding grid.

01mt93 e:sz.m
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2.2 FABRICATION AND MANUFACTURE

2.2.1 The electrical installation shall be in accordance with the
National Electrical Code, NFPA 70.

2.2.2 All wiring shall be continuous from terminal to terminal without
splices.

2.2.3 All instrument, control device and non-motor loads shall be
terminated on terminal blocks in junction boxes.

2.2.4 Separate conduit systems and boxes shall be used for each of the
following systems:

A. 120 V power and control

B. Milliamp signals and dc circuits

2.2.5 Wiring between electrical components shall be routed in conduit.

2.2.6 No more than two wires, or one wire and one jumper strap, shall be
terminated on any one terminal block terminal screw. Where more
wires are required, additional terminals shall be used. No
uninsulated, exposed conductors shall extend beyond the sides of
the terminal block or its insulated barriers. Each terminal block
shall have its own identification numbers. Furnish terminals for
all ground wires, and for all drain wires in the instrument
cables.

2.2.7 Flexible liquid-tight conduit shall be used to avoid transmission
of vibration from vibrating equipment. Flexible conduit shall
also be used to terminate equipment which is periodically removed
such as instruments.

2.2.8 Conduit connections to junction boxes shall be made using
water-tight threaded hubs, or factory threaded hubs.

2.2.9 Junction boxes shall be sized in accordance with the requirements
of National Electrical Code, NFPA 70, Article 370.

2.2.10 Identification

2.2.10.1 Wire and Cable

2.2.10.1.1 Identification of conductors shall be by means of heat shrinkable
insulated tubing with conductor identification by heat impressed
black on white characters, Thomas and Betts Catalog No. WHT-700 or
approved equal.

otm/0 e:a2em
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2.2.11 Conductors shall be identified at each end. Identification shall
be by individual and distinctive numbers for each conductor, i.e.,
1, 2, 3, 4, ...

2.3 INSPECTION AND TESTING

2.3.1 Factory Inspection

2.3.1.1 The equipment shall be inspected at the factory to assure
compliance with the specifications, standards and codes and any
additional requirements listed in this specification. Submit a
report confirming the FATs procedure has been completed.

2.3.1.2 Furnish all materials, power supply, motor controllers and test
equipment required to perform tests, checks, inspections and the
FATs, in accordance with this specification section. Seller has
the option of using equipment in his possession with valid
National Institute of Standards and Technology Certification of
equipment or can use the service of a testing lab with valid
National Institute of Standards and Technology Certification.

2.3.1.3 The calibrating and testing equipment used for tests, checks,
inspections and the FATs shall be calibrated within six months
prior to testing. Seller shall provide proof of calibration.

2.3.1.4 Equipment failing the standards test shall not be used until
repaired and re-standardized. All calibrating and testing
equipment shall have valid certified label affixed to the
equipment during usage. The label shall be affixed in a prominent
location. The Buyer can, at his discretion, require the
calibrating and testing equipment to be checked to the standards.
Standards shall not be used as calibration and testing devices in
the field.

2.3.1.5 Inspection shall include, but not necessarily be limited to, the
following items:

2.3.2 Wire and Cable Tests

2.3.2.1 Continuity Test

A. Test for continuity, correctness of wiring and verify
correct identification on all conductors installed.

B. Test shall be made with an ohmmeter.

2.3.2.2 Insulation Resistance Test

A. All conductors shall be given an insulation resistance test
using a megohmmeter.

oimna 8:52am
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B. Test shall be made with the lugs in place and conductors
disconnected at the equipment. Test shall be made between
one conductor and ground with the other conductors grounded.
Each conductor shall be tested in the same manner.

C. Test voltages and minimum acceptable insulation resistance
shall be as follows:

Test Min. Insulation
Insulation Voltage Voltage Resistance

300 volt ac 500 Vdc 10 megohms
600 volt ac 1000 Vdc 10 megohms

PART 3 EXECUTION

(Not Used)

END OF SECTION
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SECTION 17703
INSTRUMENT PIPING MATERIALS

PART 1 GENERAL

1.1 SUMMARY

This section includes the technical requirements for the
furnishing of instrument piping materials for the Vibrating
Filters instrumentation.

1.2 REFERENCES

The publications listed below form a part of this specification to
the extent referenced. The publications are referred to in the
text by the basic desig nation only.

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI B16.11 1980 Forged Steel Fittings, Socket-
Welding and Threaded

AMERICAN PETROLEUM INSTITUTE (API)

API STD 598 1990 Valve Inspection and Testing

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ASME 81.1 1989 Unified Inch Screw Threads (UN and
UNR Thread Form)

ANSI/ASME B1.20.1 1983 Pipe Threads, General Purpose (Inch)

ASME/ANSI 816.10 1986 Face-to-Face and End-to-End
Dimensions of Valves (Revision of
ANSI 616.10 - 1973)

ASME B31.3 1990 Chemical Plant and Petroleum
Refinery Piping, Including Addenda "a"
and "b"

ANSI/ASME 836.10M 1985 Welded and Seamless Wrought Steel
Pipe

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM A182/A182M 1990 Standard Specification for Forged or
Rolled Alloy-Steel Pipe Flanges, Forged
Fittings, and Valves and Parts for High-
Temperature Service

01I25/97 10:28em
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ASTM A269 1990 Standard Specification for Seamless
and Welded Austenitic Stainless Steel
Tubing for General Service

ASTM A312/A312M 1991 Standard Specification for Seamless
and Welded Austenitic Stainless Steel
Pipes

ASTM A403/A403M 1991 Standard Specification for Wrought
Austenitic Stainless Steel Piping
Fittings

MANUFACTURERS STANDARDIZATION SOCIETY OF THE
VALVE AND FITTI NGS INDUSTRY, INC. (MSS)

MSS SP-25 1978 Standard Marking System for Valves,
Fittings, Flanges and Unions (R 1988)

MSS SP-61 1985 Pressure Testing of Steel Valves

1.3 RELATED REQUIREMENTS

Specification Section 01730 Operation and Maintenance Data

Specification Section 17704 General Instrumentation
Installation and Testing

Specification Section 17893 Instruments Furnished with
Mechanical Equipment Frit Slurry
Filters

1.4 DEFINITIONS

NPT - National Pipe Thread
PEEK - Poly-Ether-Ether-Ketone
PSIA - Pounds per Square Inch Absolute
PSIG - Pounds per Square Inch Gauge
TFE - Polytetrafluoroethylene (Teflon or Equal)

1.5 SYSTEM DESCRIPTION

Material furnished under this specification section conforms to
ASME B31.3.

1.6 SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements section of the Order/Subcontract.

1.6.1 Catalog information: Including overall dimensions, weight, model
number, and connection sizes.

01/25/93 1028wm
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1.6.2 The Seller shall provide a list of materials to be incorporated in
the work. The list of materials shall be supported by sufficient
descriptive material to demonstrate conformance to the specifica-
tion section requirements.

1.6.3 Detailed parts list including manufacturer's part numbers.

1.6.4 Certified Material Test Reports for all pressure containing or
wetted parts.

1.6.5 Factory Acceptance Test Report in accordance with Specification
Section 17893, Paragraph 2.3.

^-
1.6.6 Manufacturer's Operation and Maintenance Manuals in accordance

with Specification Section 01730.
a^

1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS

(Not Used)

1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS

1.8.1 Climatic and Geographic Site Conditions

A. Site Elevation 714 feet above sea level

B. Barometric Pressure

C. Outside Design Temperature

1) Maximum Design Temperature

2) Minimum Design Temperature

3) Wet Bulb Design Temperature

1.8.2 Operating Environment

A. Normal Temperatures

B. Maximum Temperatures

C. Minimum Temperature

D. Relative Humidity

14.3 psia

110°F

-20°F

68°F

68°F to 78°F

104°F

60°F

Not Controlled

oinstva ioze.m
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PART 2 PRODUCTS

2.1 MATERIALS AND EQUIPMENT

2.1.1

2.1.1.1

2.1.1.2

2.1.1.3

2.1.1.4

2.1.1.5

General Requirements

Instrument piping material classes and service symbols as listed
conform to service designations as shown on the Contract Drawings.

All stainless steel materials in this specification require
submittal of Certified Material Test Reports.

Unless otherwise specified, all pressures and temperatures listed
are design conditions.

Pipe threads shall conform to ANSI/ASME B1.20.1.

Instrument Piping Material Classes/Services Index

Instrument
Class Material

ZA 316 Stainless
Steel

ZJ 316 Stainless
Steel

2.1.2

2.1.2.1

Instrument Material

Instrument Material Class ZA

Material:
Temperature Limit:
Rating:
Maximum Pressure:
Construction:

Items Size

Tubing

Service

FSK - Cold Frit Slurry
LPW - Process Water
PAX - Plant Air
CDX - Chemical Drain

IAX - Instrument Air
(Non Process)

316 Stainless Steel
-20°F to 400°F
3000M
Per ANSI B16.11
3/4" and smaller - screwed and/or
compression type tube fittings

Descriotion

1/2" Seamless, 316 stainless steel tubing,
ASTM A269, .049" average wall thick-
ness, hardness not to exceed
Rockwell B80.

01/2s»310za.m
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Tube 3/4" and 316 stainless steel, compression type
Fittings smaller with double ferrules. (Swagelok or

equal)

Plug 1/2" and Square head plug, forged 316 stainless
smaller steel, screwed, ASTM A182/A182M, GR

F316, ANSI B16.11.

Pipe Nipples 1/2" Seamless, schedule 80S 316 stainless
steel, ASTM A312/A312M, Grade TP316.

Bleed Tee 1/2" Bleed Tee, 316 stainless steel body.f3r,"
_= Inlet connection 1/2" male NPT,

C^J outlets 1/2" female NPT. (AGCO Model
BTS-44 or equal).

r.^

Swage 1-1/2" and Seamless, schedule 80S 316 stainless
Nipples smaller steel, ASTM A403/A403M, Grade WP316,

-'̂ - concentric, threaded ends.

VALVES

Items Size Description

Needle Valve 1/2" Needle, 3000k, 316 stainless steel,
soft seat, inlet connection 1/2" male
NPT, outlet connection 1/2" female
NPT.

Body and Bonnet: 316 stainless steel
Stem: 316 stainless steel
Seat: PEEK
Packing: TFE

Bleed Valve 1/2" Bleed valve, 316 stainless steel body
and bonnet, 316 stainless steel stem,
TFE packing, PEEK seat material, inlet
connection 1/2" male NPT. (AGCO Model
V6VES-4 or equal).

Manifold 1/2" 5-valve manifold, 2 block valves, 1
Valve equalizing valve, 2 calibration valves

and 2 test elbows, flanged x screwed,
1/2" female NPT connections.
Body and Bonnet: 316 stainless steel
Stem: 316 Stainless Steel
Seat: PEEK
Packing: TFE
Accessories: Mount Bracket

o1a5na 10:2eam
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CONSTRUCTION DETAILS

Pipe Bends: None

Tubing Bends: Use tubing bends in place of tubing
fittings wherever possible. Tubing
bends shall be formed with tools
designed for the tubing diameter.
Minimum 1-1/2" radius bends for 1/2"
tubing.

Thread Compound: Use an anaerobic thread sealant on
pipe threads.

Note 1: Do not thread tubing. Use compression type fittings.
Note 2: Tubing size is average outside diameter, not nominal

size.

2.1.2.2 Instrument Material Class ZJ

Material: 316 Stainless Steel
Temperature Li mit: 150°F
Rating: 3000#
Maximum Pressure: ANSI B16.11
Construction: 1-1/2" and smaller - screwed and/or

compression type tube fittings

Items Size Description

Pipe 1-1/2" and Seamless, schedule 40S 316 stainless
smaller steel, ASTM A312/A312M, Grade TP316.

Tubing 1/4" Seamless 316 stainless steel tubing,
ASTM A269, .035" average wall thick-
ness, hardness not to exceed Rockwell
880.

1/2" Seamless 316 stainless steel tubing,
ASTM A269, .049" average wall thick-
ness, hardness not to exceed Rockwell
B80.

Pipe 1-1/2" and 90° ell, 3000# forged 316 stainless
Fittings smaller steel, screwed, ASTM A182/A182M, ANSI

B16.11.

1-1/2" and Cap, 3000# forged 316 stainless steel,
smaller screwed, ASTM A182/A182M, ANSI 616.11.

1-1/2" and Tee, 3000# forged 316 stainless steel,
smaller screwed, ASTM A182/A182M, ANSI B16.11.

oirzsM io:ze.m
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1-1/2" and Union, 3000# forged 316 stainless •
smaller steel, screwed, ASTM A182/A182M, ANSI

B16.11.

1-1/2" and Square head plug, forged 316 stainless
smaller steel, screwed, ASTM A182/A182M,

Grade F316, ANSI B16.11.

Pipe 1-1/2" and Seamless, Schedule 80S 316 stainless
Nipples smaller steel, ASTM A312/A312M, Grade TP316.

Threaded ends.

Swage 1-1/2" and Seamless, schedule 805, 316 stainless
Nipples smaller steel, ASTM A403/A403M, Grade WP 316,

concentric. Threaded ends.

Items Size Description

Tube 1/2" and 316 stainless steel, compression type
Fittings smaller with double ferrules (Swagelok or

equal).

VALVES

Items Size Description

Ball Valve 1/4" Ball valve, 316 stainless steel body
and stem, TFE packing, nylon handle
with position stops, 1/4" compression
type tube connections.

Ball Valve 1/2" Ball valve, 316 stainless steel body
and stem, TFE seat material, 1/2"
female NPT connections.

CONSTRUCTION DETAILS

Pipe Bends: None

Tubing Bends: Use tubing bends in place of tubing
fittings wherever possible. Tubing
bends shall be formed with tools
designed for the tubing diameter.
Minimum tubing bends shall be:

1" radius bends for 1/4" tubing
1-1/2" radius bends for 1/2" tubing

Thread Compound: Use an anaerobic thread sealant on
pipe threads.

0125M 10zeam
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Note 1: Do not thread tubing. Use compression type fittings.

Note 2: Tubing sizes are average outside diameter, not nominal
size.

2.1.3 Supplemental Requirements

These material requirements are intended to supplement
"Description" contained in Paragraph 2.1.2 (Instrument Material),
of this specification. In the event of a conflict, the
"Description" in the applicable paragraph shall govern.

_-J 2.1.3.1 Valves
r-•-..

_ A. Lever operated valves shall be furnished with individual
d,J levers, wrenches, or handles.

B. Tapped holes in valve bodies, where required, shall be
' threaded in accordance with ASME B1.1, Unified Inch Screw

Threads. Threads shall be the Coarse Thread Series with
Class 2B tolerances.

C. Valves shall have face-to-face ( or end-to-end) dimensions in
accordance with ASME/ANSI B16.10, where applicable.

2.1.3.2 Pipe and Tubing

A. Pipe and tubing furnished with circumferential buttwelds is
not permitted.

B. Austenitic stainless steel pipe and tubing shall be furni-
shed in the solution annealed condition.

C. Substitution of schedules, weight or thicknesses, other than
those specified shall be submitted to the Buyer for approval
prior to fabrication.

D. Welded seam pipe shall not be substituted for pipe specified
as seamless.

E. Stainless steel tubing shall be supplied in nominal 20 foot
straight lengths.

F. Metallic pipe shall be supplied in random lengths.

G. Nominal pipe sizes shall be in accordance with ANSI/ASME
B36.10M.

H. Nominal wall thicknesses of steel pipe and fittings shall be
in accordance with ANSI/ASME B36.10M.

01/2593 10:2Snm
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1. Pipe specified as Schedule 40 and Schedule 80 shall be in
accordance with ANSI/ASME B36.10M.

J. Unless otherwise specified, metallic pipe finish shall be
the manufacturer's standard mill protective type coating,
with no deposits in the interior.

K. Unless otherwise specified, metallic tubing finish shall be
the manufacturer's standard mill finish.

L. Plain end pipe 1-1/2 inches and smaller shall be furnished
with ends square cut, no bevel.

M. Threaded end pipe shall have taper pipe threads in
accordance with ANSI/ASME B1.20.1.

N. Exposed threaded ends of pipe shall be fitted with thread
protectors.

0. Plain tubing ends shall be capped.

P. Precautions shall be taken to prevent scratching of exterior
surfaces of tubing.

2.1.3.3 Fittings

A. Austenitic stainless steel shall be furnished in the
solution annealed condition.

B. Stainless steel compression fittings shall be produced from
material in accordance with ASTM A182/A182M, F316.

C. Substitution of schedules, weights or thicknesses, other
than those specified, shall be submitted to the Buyer for
approval prior to fabrication of affected piping.

D. Mitered type fittings (made by joining sections of pipe) are
not permitted.

E. Pipe and tubing shall be joined by fittings and unions.

F. Pipe bends shall not be used in place of fittings, except
where so specified in Paragraph 2.1.2, or on the Contract
Drawings.

G. When reducing within, to or from screwed construction, use a
swage nipple.

H. Fabricated type tees (made by joining sections of pipe) are
not permitted.

0125/99 1028^
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1. Tapered reducers (reducers without knuckle radius offsets)
are not permitted.

2.1.4 Labeling

2.1.4.1 Piping components shall be marked and identified by the
manufacturer in accordance with the applicable ASTM standards and
MSS SP-25.

2.2 FABRICATION AND MANUFACTURE

(Not Used)

2.3 FACTORY ACCEPTANCE TESTS (FAT)
cc:^

-,y 2.3.1 Valves shall be pressure tested in accordance with the following:
c='

A. All valves shall be inspected and tested in accordance with
the standard to which they are manufactured.

B. Valves not covered by a standard shall be tested in
accordance with the procedure MSS SP-61, Pressure Testing of
Steel Valves, or API STD 598, Valve Inspection and Testing,
except that test pressures shall be as follows:

Shell 1.5 x P*
Seat 1.0 x P*

P* = The nonshock cold water, oil or gas (WOG) pressure
rating specified by the manufacturer.

C. The valve stem packing used during the pressure testing
shall be the same that is supplied with the valve.

2.3.2 Provide test records including:

A. Item tested
B. Date of test
C. Tester or data recorder
D. Type of observation
E. Results and acceptability
F. Action taken in connection with any deviations noted
G. Person evaluating test results
H. Test equipment and calibrations

2.4 PACKING AND SHIPPING

2.4.1 Instrument material shall be packed and protected by the
manufacturer's standard packing materials to ensure safe shipment
and storage at the jobsite prior to installation.

01rAW 10:29am
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PART 3 EXECUTION

3.1 PREPARATION

(Not Used)

3.2 INSTALLATION, APPLICATION AND ERECTION

3.2.1 Preparation and fabrication of components into assemblies or
systems, as well as erection and installation, shall be in
accordance with manufacturer's instructions, Specification
Section 17704.

3.3 FIELD QUALITY CONTROL

(Not Used)

3.4 ADJUSTMENTS

(Not Used)

3.5 CLEANING

(Not Used)

3.6 PROTECTION

(Not Used)

3.7 DEMONSTRATION

(Not Used)

3.8 SCHEDULES

(Not Used)

END OF SECTION
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SECTION 17704
GENERAL INSTRUMENTATION INSTALLATION AND TESTING

PART 1 GENERAL

1.1 SUMMARY

This section defines the general requirements for the installation
and testing of instrumentation and directs the Seller to specific
Specifications for each instrument.

The Seller's work shall conform to the paragraphs of this standard
specification which apply to the Seller's scope of work defined in
the Order/Subcontract.

1.2 REFERENCES

(Not Used)

1.3 RELATED REQUIREMENTS

Specification Section 16610 Electrical Requirements for Packaged
Equipment

Specification Section 17703 Instrument Piping Materials

Specification Section 17893 Instruments Furnished with
Mechanical Equipment Frit Slurry
Filters

1.4 DEFINITIONS

DBE - Design Basis Earthquak e

1.5 SYSTEM DESCRIPTION

(Not Used)

1.6 SUBMITTALS

(Not Used)

1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS

(Not Used)

ovnM 1o:a2^
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1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS

1.8.1 Climatic and Geographic Site Conditions

A. Site Elevation

B. Barometric Pressure

C. Outside Design Temperature

1) Maximum Design Temperature

2) Minimum Design Temperature

3) Wet Bulb Design Temperature

1.8.2 Operating Environment

A. Normal Temperature

B. Maximum Temperature

C. Minimum Temperature

D. Relative Humidity

PART 2 PRODUCTS

714 feet above sea level

14.3 psia

110°F

-20°F

68°F

68°F to 78°F

104°F

60°F

Not Controlled

2.1 MATERIALS AND EQUIPMENT

2.1.1 Provide instruments in accordance with Specification
Section 17893.

2.1.2 Provide piping material in accordance with Specification
Section 17703.

2.2 FABRICATION AND MANUFACTURE

(Not Used)

PART 3 EXECUTION

3.1 PREPARATION

3.1.1 Inspect instruments to confirm they meet the requirements of the
Section that specified them.

012sW +0:32.m
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3.2 INSTALLATION, APPLICATION, AND ERECTION

3.2.1 Instrument Mounting

3.2.1.1 Mount instruments in accordance with the manufacturers'
instructions.

3.2.1.2 Install instrument stands and column supports plumb and level.

3.2.2 Instrument Piping

3.2.2.1 Install air supply, pneuma tic signal, and process sensing piping/
tubing in accordance with manufacturers' installation
instructions.

3.2.2.2 Locate pipe and tubing to make it inconvenient to use as a step or
handhold.

3.2.3 Instrument Wiring

3.2.3.1 Install instrument wiring in accordance with manufacturers'
installation instructions and Specification Section 16610.

3.3 FIELD QUALITY CONTROL

(Not Used)

3.4 ADJUSTMENTS

(Not Used)

3.5 CLEANING

(Not Used)

3.6 PROTECTION

(Not Used)

3.7 DEMONSTRATION

(Not Used)

3.8 SCHEDULES

(Not Used)

END OF SECTION
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SECTION 17892
FRIT SLURRY FILTER LOCAL PANELS

PART 1 GENERAL

1.1 SUMMARY

This section defines the requirements for Local Panels LP-580-003
and LP-580-004. The panels will control the operation of Process
Frit Slurry Feed Tank (PFSFT) Filter and Decontamination Frit
Slurry Feed Tank (DFSFT) Filter, specified in Section 15894.

1.2 REFERENCES

1.2.1 The publications listed below form a part of this specification to
the extent referenced. The publications are referred to in the
text by the basic designation only.

FACTORY MUTUAL (FM)

Directory 1991 Approval Guide

INSTRUMENT SOCIETY OF AMERICA (ISA)

ISA RP60.6 1984 Nameplates, Labels and
Tags for Control Centers

ISA S20 1981 Specification Forms for
Process Measurement and Control
Instruments, Primary Elements
and Control Valves

MILITARY STANDARD (MIL-STD)

MIL-STD-1472D 1989 Human Engineering Design
Criteria for Military Systems,
Equipment and Facilities Change
Notice 1, 1991

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

ANSI/NEMA 250 1985 Enclosures for Electrical
Equipment (1000 Volts Maximum)
(Revision 1 - May 1986,
Revision 2 - May 1988)

NEMA ICS 3 1983 Industrial Systems,
(Section 304)
(Revision 1 - July 23, 1990)

oIrzs/93 10:34.m
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NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 1990 National Electrical Code

U.S. NUCLEAR REGULATORY COMMISSION (NUREG)

NUREG-0700 1981 Guidelines for Control
Room Design Reviews;
September 1981

UNDERWRITERS LABORATORIES INC. (UL)

Directory 1990 Electrical Appliance and
Utilization Equipment Directory

Directory 1991 Recognized Component
Directory

UL 83 1983 Thermoplastic-Insulated
Wires and Cables Ninth Edition;
February 22, 1989

UL 486A 1991 Wire Connectors and
Soldering Lugs for use with
Copper Conductors Eighth
Edition; October 8, 1991

UL 1059 1988 Terminal Blocks Second
Edition; July 16, 1991

1.2.2 Reference Drawings

Drawing No. H-2-123070
Sheet 4

Drawing No. H-2-123070
Sheet 6

1.3 RELATED REQUIREMENTS

Specification Section 01730

Specification Section 15894

Specification Section 17893

Drawing No. H-2-121653

P&ID System 58, Process Frit
Slurry Pump and Filter

P&ID System 58, Decon Frit
Slurry Pump and Filter

Operation and Maintenance Data

Vibrating Filters

Instruments Furnished with
Mechanical Equipment Frit
Slurry Filters

LP-580-003 and 004 Instrument
Panel Layout

o1res e31o:a4.m
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1.4 DEFINITIONS

DCS - Distributed Control System
DFSFT - Decontamination Frit Slurry Feed Tank
FAT - Factory Acceptance Test
LCD - Liquid Crystal Display
LP - Local Panel
MTBF - Mean Time Between Failures
PCD - Process Control Description
PFSFT - Process Frit Slurry Feed Tank
PLC - Programmable Logic Controller
PSID - Pounds Per Square Inch, Differential
VDDR - Vendor Drawing and Data Requirements

1.5 SYSTEM DESCRIPTION

The P&ID H-2-123070, Sheets 4 and 6; Specification Section 15894
and 17893; Attachment A; and Panel Layout Drawing H-2-121653
describe a generic system and its control requirements. The
Seller shall design the control configurations, sequence logic,
and interlock logic to implement the specific control system
required for the safe, efficient operation of the mechanical
equipment being furnished, including the interface with the
instruments and control systems not in this Order/Subcontract.

1.6 SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements (VDDR) section of the Order/Subcontract.

Use only the following drawing sizes:

A 8-1/2 by 11 inches
B 11 by 17 inches
D 28 by 40 inches

1.6.1 Catalog cuts describing each instrument and accessory.

1.6.2 Manufacturers' installation drawings and instructions.

1.6.3 Manufacturers' operation and maintenance manuals in accordance
with Section 01730.

1.6.4 P&IDs showing the Seller's system and its interface to the rest of
the plant. The Buyer will furnish instrument tag numbers on the
approval prints for Seller's instruments not shown on P&ID
H-2-123070 Sheets 4 and 6 listed in Paragraph 1.3.

1.6.5 Process Control Description (PCD) - a narrative describing the
system operation, including normal and abnormal conditions, start-
up and shutdown. Use the following outline:

01rz5n310a4.m
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TITLE

1.0 GENERAL DESCRIPTION

2.0 OPERATING DESCRIPTION

2.1 Routine Operations

2.2 Infrequent Normal Operations

2.3 Abnormal Conditions

1.6.6 Instrument data sheets similar to ISA S20, completed in accordanceCXj
with ISA S20 instructions.

ti'J
1.6.7 General arrangement drawings, front and rear views, including

provisions for anchorage.

Cr- 1.6.8 Rear view showing internal layout of instruments and accessories.

1.6.9 Electrical elementary diagrams showing devices, power wiring,
signal wiring, and terminations.

1.6.10 Panel wiring diagram, shown as a not-to-scale expanded rear view
with devices and terminal blocks in their correct relative
positions, conduit duct layouts, wire routing, and terminations.

1.6.11 Instrument list showing tag number, service, manufacturer, model
number, range, and setpoint if applicable.

1.6.12 Factory Acceptance Tests (FAT) procedure including requirements in
Paragraph 2.3.1.

1.6.13 Report confirming the FAT procedure was executed and the results.

1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS

(Not Used)

1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS

1.8.1 Climatic and Geographic Site Conditions

A. Site Elevation 714 feet above sea level

B. Barometric Pressure 14.3 psia

C. Outside Design Temperature

1) Maximum Design Temperature 110°F

012s/ea 10:34.m
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2) Minimum Design Temperature -20°F

3) Wet Bulb Design Temperature 68°F

1.8.2 Operating Environment

A. Normal Temperature 68° to 78°F

B. Maximum Temperature 104°F

C. Minimum Temperature 60°F

D. Relative Humidity Not controlled

PART 2 PRODUCTS

2.1 MATERIALS AND EQUIPMENT

2.1.1 General Requirements

2.1.1.1 The control panels, accessories, materials, and instrumentation
shall operate under the conditions of Paragraph 1.8.

2.1.1.2 Provide accessories, materials, and methods of fabrication not
included in this specification, but which are necessary to
complete the fabrication of the control panels.

2.1.1.3 When two or more components with the same specifications are
required, the components shall be identical ( same manufacturer
and catalog number).

2.1.1.4 Electrical components or devices which operate at voltages higher
than 30 volts or energy greater than 100 VA shall be UL Listed, UL
Recognized Components, or FM Approved Devices (refer to UL and FM
directories).

2.1.2 Panel and Accessories

2.1.2.1 The basic panels LP-580-003 and LP-580-004 shall be standard, type
304 stainless steel, factory made, ANSI/NEMA 250, Type 4X
enclosures, Hoffman or equal. The panels shall have provisions to
be mounted to the equipment with four 1/4 inch diameter bolts.
Bolt holes shall be 5/16 inch diameter.

2.1.3 Instruments

2.1.3.1 Provide a stainless steel tag, 18 ga. minimum, with the instrument
tag number and Seller's service description stamped or engraved,
affixed to each instrument with stainless steel wire (preferred),
stainless steel screws, or rivets. If the instrument size or

01251W 10:34em
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configuration prevents use of a separate tag, propose an alternate
method of tagging, such as engraving or stamping, for Buyer's
approval.

2.1.3.2 Instruments provided by the Seller shall include the features
listed by instrument type below:

2.1.4 Automatic Backwash Controllers

2.1.4.1 Provide Automatic Backwash Controllers (R-PLC'") or equal, to
perform control, sequence, and alarm functions based on the
control configuration, timing sequence, and inputs from the field
instruments.

The Controllers shall incorporate the following criteria:

A. Power input 120 Vac 60 Hz

B. Operating voltage and dip recovery in accordance with
NEMA ICS 3-304.40 and 3-304.41

C. Electrical noise tolerance in accordance with
NEMA ICS 3-304.42

D. Application program stored in EPROM.

E. User configuration memory stored up to 5 days during power
loss.

F. I/O optically isolated solid-state design unless relay
interface is required.

G. Field experience records or calculations to verify the
overall MTBF of the Automatic Backwash Controllers (R-PLC)
equals or exceeds 20,000 hours.

H. Menu index parameters to perform configuration,
enable/disable functions, and timing sequence operation.

I. LCD (0.25 inches minimum character size with 2 x 16 columns)
and alphanumeric keypad for operator interface.

J. Automatic backwash capability initiated by differential
pressure setpoint.

K. Dry contact outputs for common trouble alarm, power failure
alarm, and controller failure alarm.

olrzs/sa 10:34m
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2.1.5 Electrical Selector Switches

A. Heavy duty, oil-tight, corrosion resistant, maintained 3-
position selector switches.

B. Contact blocks with screw terminals, rated for the load to
be switched.

2.1.6 Pushbutton Switch

A. Heavy duty, oil-tight, corrosion resistant, full guard,
pushbutton switches.

B. Contact blocks with screw terminals, rated for the load to
be switched.

2.1.7 Status Indicators

A. Indicators in accordance with Panel Layout Drawing listed in
Paragraph 1.3.

B. Indicators with at least 50,000 hour life.

2.2 FABRICATION AND MANUFACTURE

2.2.1 Panel Modifications

2.2.1.1 Modify the panels described in Paragraph 2.1.2 as necessary to
support the instrumentation and accessories to be mounted in the
panels. The panels shall retain their ANSI/NEMA 250, Type 4X
ratings after the modifications have been made.

2.2.2 Panel Interior Environment

2.2.2.1 Prevent operating temperature from exceeding instrument/equipment
manufacturers' operating limits.

2.2.2.2 Prevent condensation during shipping, storage, and operation.

2.2.3 Painting

Painting is not required on these panels.

2.2.4 Instrument Mounting

2.2.4.1 Mount and support instruments in accordance with manufacturers'
installation documents.

2.2.4.2 Adjustments shall be readily accessible. Instruments and
components shall be replaceable without disturbing wiring or other
equipment.

01rz5193 10:34am
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2.2.4.3 Layout front panel instruments in accordance with MIL-STD-1472D
and NUREG 0700. Instrument Panel Layout Drawing H-2-121653
complies with these specifications.

2.2.5 Nameplates

2.2.5.1 Make nameplates from 1/16 inch thick laminated plastic stock with
white surface and black core, except as noted on Instrument Panel
Layout Drawing. Bevel the edges and remove burrs.

2.2.5.2 Engrave with Helvetica Bold Condensed capital letters. If
abbreviations can't be avoided, use abbreviations from ISA RP60.6.
Other abbreviations are subject to Buyer's approval.

2.2.5.3 Fasten the nameplates to the panel with stainless steel Number 4-
40 screws or 1/8 inch drive rivets.

2.2.5.4 Provide 1 inch maximum height nameplates with instrument tag
numbers engraved in 1/8 inch high letters on the back the panel to
show the location of front and back of panel mounted instruments.

2.2.5.5 Make front of panel nameplates as shown on Instrument Panel Layout
Drawing (H-2-121653).

2.2.6 Panel Piping

Piping is not required on these panels

2.2.7 Panel wiring

2.2.7.1 Wiring material and installation methods shall comply with
NFPA 70, Article 725, Class 1 or Class 2.

2.2.7.2 Use No. 16 AWG stranded copper wire with MTW insulation conforming
to UL 83.

2.2.7.3 Terminate conductors on screw terminals with tin plated copper,
compression ring-tongue, nylon insulated terminals in accordance
with UL 486A. Use Thomas and Betts Catalog No. RB-14 (#18-14 AWG)
and RC-10 (#12-10 AWG) or equal.

2.2.7.4 Identify wires at both ends with white tubular shrink-on sleeves
with permanently imprinted black characters. Use the same number
throughout the run of daisy chained wires.

2.2.7.5 Use the instrument tag number and a sequential number for the wire
number. Use the same sequential number for the same instrument
terminal on similar instruments.

2.2.7.6 Support wiring in metal or plastic raceway or conduit.

01125ro3 10:34.m
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2.2.7.7 Provide channel mounted terminal blocks with Number 8 screws,
rated 600 volts and in compliance with UL 1059. Use Allen Bradley
catalog number 1492-CD3 or equal.

Provide an even number of spare terminals greater than 25 percent
of terminals used.

2.2.7.8 Provide a copper safety ground bus bolted to the panel frame with
screws to connect 8 or more 10-14 AWG ground wires.

2.2.7.9 Divide the main incoming 120 Vac power by system or function.
Install a fused disconnect switch on the line (hot) side of each
circuit. Color code the wires as follows:

Hot - Black
Neutral - White
Ground - Green

2.2.7.10 If power from external systems, such as the control voltage from
motor starters, comes in to the panel, provide a red nameplate
with white letters stating:

CAUTION
120 VAC CIRCUITS FROM

EXTERNAL SOURCES MAY BE
ENERGIZED WHEN THE PANEL
MAIN BREAKER IS OPEN

2.2.7.11 Install a duplex receptacle on a separate 120 Vac circuit to power
test equipment.

2.2.7.12 Provide two spare fuses of each type used in the panel. Seal them
in a clear plastic bag marked "Spares" and tie-wrap them to the
panel interior.

2.2.7.13 A lamp test pushbutton switch shall be provided to illuminate all
panel lights when depressed.

2.2.8 Programming and Configuration

2.2.8.1 Design control circuits to fail safe condition on loss of power.

2.2.8.2 Design discrete circuits to operate on 120 Vac, to have contacts
closed (power) during normal operation, and to have contacts open
on abnormal conditions to cause alarms and shutdowns.

2.2.8.3 Design control logic for the LP-580-003 and LP-580-004 for the
routine, manual, and abnormal conditions described in the
Attachment A.

01125)93 10:34M
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2.2.9 Interface To Other Instrument And Computer Systems

These panels are designed as stand-alone systems, system will
generate necessary alarm outputs to the DCS.

2.3 FACTORY ACCEPTANCE TESTS (FAT)

2.3.1 Prepare a Factory Acceptance Test (FAT) procedure and submit it
for approval. Include:

A. Inspection tests to demonstrate that the fabrication and
assembly of the materials and equipment meet the

'' requirements of the design drawings and specifications.
^
'v7n B. Physical inspection to determine that instruments are new

and not damaged.
;.!

C. Inspect installation, location, mounting, and piping.

D. Inspection of applicable code compliance.

E. Full functional test of instrument systems to determine
operability.

F. All electrical control circuits shall be tested and verify
wiring and equipment functionality.

2.3.2 Inspect and test instrument installations according to the Buyer
approved FAT procedure.

2.3.3 Submit a report confirming the FAT procedure has been completed
and the results. Include:

A. Item tested
B. Date of test
C. Tester or data recorder
D. Type of observation
E. Results and acceptability
F. Action taken in connection with any deviations noted
G. Person evaluating test results
H. Test equipment and calibrations

2.4 PACKAGING AND SHIPPING

2.4.1 Reinstall shipping stops which were removed for calibration and
testing.

2.4.2 Install temporary additional shipping supports for instruments and
equipment to be shipped mounted in the panel. Identify temporary
shipping supports by contrasting color, tag or label to simplify
location and removal prior to installation of equipment.

oirzsraa 10:34.m
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2.4.3 Repack loose instruments and equipment, including those removed
for shipment, in the manufacturer's original packing material.
Accumulate these in a separate crate marked "INSTRUMENTS" and
labeled to allow traceability back to main equipment component.

2.4.4 Package all shipped materials to eliminate damage from moisture,
vibration, shock and heat damage while in transit or interim
storage.

PART 3 EXECUTION

(Not Used)

END OF SECTION

o12sW 1o:3am
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ATTACHMENT A
FUNCTIONAL DESCRIPTION

Each Frit Slurry Vibrating Filter system has multiple filter elements. Each
filter element contains a vibrator powered by plant air. Backwashing is
initiated automatically when the differential pressure across the system
reaches 15 PSID. The backwash sequence may also be initiated manually.

The following description applies to both the Process Frit Slurry Filtration
System, FL-580-002V, and the Decontamination Frit Slurry Filtration System,
FL-580-003V. The information in parenthesis refers to FL-580-003V.

From the DCS (provided by Buyer), the transfer (recirculation) control
program, YCP-FSK-024 (YCP-FSK-062), will open the transfer (recirculation)
pump air supply valve, YV-PAX-350 (YV-PAX-195), and later will open the filter
vibrator air supply valve, YV-PAX-340 (YV-PAX-215).

During transfer (recirculation), solids will accumulate on the filter element
surfaces. This will increase the differential pressure across the filter
system. When the differential pressure exceeds 15 PSIG, sensed by PDI-FSK-028
(PDI-FSK-059), the filter system controller will initiate a backwash cycle.
Each element will be backflushed individually for 10-20 seconds. The filter
system will be sized so that the flowrate through the filter system will not
be affected by having one element out of service for backflushing.

When the transfer (recirculation) is complete and the piping has been flushed
with water, the flush water supply valve will close, causing low flow through
the filter system, sensed by FAL-FSK-031 (FAL-FSK-062) which will close
YV-PAX-350 (YV-PAX-195) and YV-PAX-340 (YV-PAX-215).

o1rzsaa 10:3"m ATTACHMENT A
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SECTION 17893
INSTRUMENTS FURNISHED WITH MECHANICAL EQUIPMENT

FRIT SLURRY FILTERS

PART 1 GENERAL

1.1 SUMMARY

This section defines the requirements for the supply,
installation, inspection, and testing of instruments furnished
with Vibrating Filters specified in Section 15894. It does not
apply to control panels.

1.2 REFERENCES

1.2.1 The publications listed below form a part of this specification to
the extent referenced. The publications are referred to in the
text by the basic designation only.

AMERICAN SOCIETY OF MECHANICAL ENGINEERS (ASME)

ANSI/ASME B1.20.1 1983 Pipe Threads, General
Purpose (Inch)
(Revision and Redesignation of
ANSI 621.1 - 1968)

ASME/ANSI B16.5 1988 Pipe Flanges and Flanged
Fittings

FLUID CONTROLS INSTITUTE, INC. (FCI)

ANSI/FCI 70-2 1976 American National Standard
for Control Valve Seat Leakage
(Reaffirmed April 29, 1982)

FACTORY MUTUAL (FM)

Directory 1991 Approval Guide

INSTRUMENT SOCIETY OF AMERICA (ISA)

ISA S20 1981 Specification Forms for
Process Measurement and Control
Instruments, Primary Elements
and Control Valves

01zsM3 10:29.m
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NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

ANSI/NEMA 250 1985 Enclosures for Electrical
Equipment (1000 Volts Maximum)
(Revision 1 - May 1986,
Revision 2 - May 1988)

UNDERWRITERS LABORATORIES INC. (UL)

Directory 1990 Electric Appliance and
Utilization Equipment Directory

Directory 1991 Recognized Component
Directory

c-9
r.•,4 UL 429 1982 Electrically Operated

Valves Third Edition; November,
^^- ; 1988

1.2.2 Reference Drawings

Drawing No. H-2-123070 P&ID - System 58, Process Frit
Sheet 4 Slurry Pump and Filter

Drawing No. H-2-123070 P&ID - System 58, Decon Frit
Sheet 6 Slurry Pump and Filter

1.3 RELATED REQUIREMENTS

Specification Section 01730 Operation and Maintenance Data

Specification Section 15894 Vibrating Filters

Specification Section 16610 Electrical Requirements for
Packaged Equipment

Specification Section 17704 General Instrumentation
Installation and Testing

Specification Section 17892 Frit Slurry Filter Local Panels

1.4 DEFINITIONS

DPDT - Double Pole Double Throw
FAT - Factory Acceptance Test
LP - Local Panel
VDDR - Vendor Drawing and Data Requirements

oilzsMa 10:29.ro
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1.5 SYSTEM DESCRIPTION

The system and Seller's responsibilities for detailed system
design are defined in Article 1.5 of Section 17892 Frit Slurry
Filter Local Panels and related'requirements in Paragraph 1.3.

1.6 SUBMITTALS

Submit the following in accordance with the Vendor Drawing and
Data Requirements (VDDR), section of the Order/Subcontract.

cy,, Use only the following drawing sizes:
C-7 ,t=, 5
¢` ? A 8-1/2 by 11 inches
;-. B 11 by 17 inches

D 28 by 40 inches:-^

1.6.1 Catalog cuts describing each instrument and accessory.

1.6.2 Manufacturers' installation drawings and instructions.

1.6.3 Manufacturers' operation and maintenance manuals in accordance
with Section 01730.

1.6.4 Instrument data sheets similar to ISA S20, completed in accordance
with ISA S20 instructions.

1.6.5 Plan and elevation drawings with dimensioned locations for
instrument and control devices, connections to the mechanical
equipment, air supply connections, and terminal boxes.

1.6.6 Process tubing detail drawings.

1.6.7 Pneumatic tubing detail drawings.

1.6.8 Terminal box layout drawings showing location and identification
of terminals, conduit sizes and entrance locations.

1.6.9 Electrical connection diagrams (point to point wiring).

1.6.10 Instrument list showing tag number, service, manufacturer, model
number, range, and setpoint if applicable.

1.6.11 Factory Acceptance Test (FAT) procedure including requirements in
Paragraph 2.3.1.

1.6.12 Report confirming the FAT procedure was executed and the results.

1.7 CLASSIFICATION OF SYSTEMS AND COMPONENTS

(Not Used)

0125/93 10:29am
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1.8 PROJECT OR SITE ENVIRONMENTAL CONDITIONS

1.8.1 Climatic and Geographic Site Conditions

A. Site Elevation 714 feet above sea level

B. Barometric Pressure 14.3 psia

C. Outside Design Temperature

1) Maximum Design Temperature 110°F

2) Minimum Design Temperature -20°F

3) Wet Bulb Design Temperature 68°F

1.8.2 Operating Environment

A. Normal Temperature 68° to 78°F

B. Maximum Temperature 104°F

C. Minimum Temperature 60°F

D. Relative Humidity Not controlled

PART 2 PRODUCTS

2.1 MATERIALS AND EQUIPMENT

2.1.1 General Requirements

2.1.1.1 Provide instrumentation required for the application, including
correct range, pressure and temperature rating, and materials of
construction to operate under the conditions of Paragraph 1.8.

2.1.1.2 Provide accessories, materials, and methods of fabrication not
included in this specification, but which are necessary to
complete the installation of the instrumentation.

2.1.1.3 When two or more components of the same specifications are
required, provide identical components (same manufacturer
and catalog number).

2.1.1.4 Electrical and electronic instruments, control devices, and
components which operate at voltages higher than 30 volts or
energy greater than 100 VA shall be UL Listed Devices, UL
Recognized Components, or FM Approved Devices (refer to UL and FM
directories).

ove5M iozeem
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2.1.1.5 Instrument electrical enclosures shall be ANSI/NEMA 250, Type 4X.

2.1.1.6 Pneumatic power shall be used to supply diaphragm and piston-
operated control valves and valve accessories such as valve
positioners.

2.1.1.7 Pneumatic systems shall operate on a 3 to 15 psig signal.

2.1.1.8 Electronic analog signals shall be 4 - 20 mAdc.

2.1.1.9 Discrete signals shall be 120 Vac.

2.1.1.10 Instruments range, span, setpoints and controller settings, which
are not specified in this Section, shall be select ed by the
mechanical equipment Seller.

2.1.1.11 Design electrical control circuit s to fail-safe o n loss of power.

2.1.1.12 Instrument power supplies shall be powered by 120 Vac, 60 Hz.

2.1.1.13 Switches and relay contacts shall be suitable for the switched
load.

2.1.1.14 Instrument connections:

A. Flanged connections shall be in accordance with ASME/
ANSI B16.5.

B. Threaded connections shall be in accordance with ANSI/
ASME B1.20.1.

2.1.2 Instruments

2.1.2.1 Instruments provided by Seller shall include the features listed
by instrument type below:

2.1.2.2 Pressure Gauges

A. 4-1/2 inch dial.

B. Accuracy within +/-0.5 percent full scale.

C. 316 stainless steel pressure element.

D. Shatter proof glass.

E. Blowout back protection.

F. Tube ratings and overpressure at least 1.3 times maximum
scale reading.

G. Process connections 1/2 inch NPT

o12srea 10:2^
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2.1.2.3 Solenoid Valves

A. Three-way or four-way valves, direct acting, mounted, and
piped to the control valves.

B. Valves ported to produce the valve failure action required
in the de-energized state.

C. Solenoid coils in accordance with UL 429.

D. 1/4 inch NPT valve port connections.

E. 1/2 inch NPT electrical connections.

2.1.2.4 Ball Valves

A. 900 rotation of the ball.

B. Full open port equal to line size unless otherwise
specified.

2.1.2.5 Self-Actuated Pressure Regulators

A. Self-contained or pilot operated, with adjustable setpoint.

B. Select regulator capacity based on 10 percent offset or drop
factor.

C. Seat leakage requirements in accordance with ANSI/FCI 70-2,
Class IV.

2.1.2.6 Differential Pressure Switches

A. Snap acting DPDT switches rated for matched load.

B. Switch set to actuation point prior to installation.

C. Setpoint adjustment by means of internal screw.

D. 1/2 inch NPT high and low process connections.

E. 3/4 inch NPT electrical connections.

F. Setpoint repeatability within 0.5 percent of full scale.

G. Setpoint differential (dead band) fixed and not more than 3
percent of the switch setting.

H. Accuracy within 1 percent of full scale.

I. Calibration shift less than 0.5 percent at maximum
overpressure of the primary element.

oires sa 10:29am
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2.2 FABRICATION AND MANUFACTURE

2.2.1 Instrument Mounting

2.2.1.1 Mount and support instruments in accordance with manufacturers'
installation documents, contract drawings, and Section 17704.

2.2.1.2 Adjustments shall be readily accessible, instruments and
components shall be replaceable without disturbing wiring or other
equipment.

2.2.2 Instrument Piping

2.2.2.1 Install the instrument piping components in accordance with
manufacturers' installation documents, contract drawings, and
Section 17704.

2.2.3 Instrument wiring

2.2.3.1 Wiring material and installation shall comply with Section 16610.

2.3 FACTORY ACCEPTANCE TESTS (FAT)

2.3.1 Prepare a Factory Acceptance Test (FAT) procedure and submit it
for approval. Include:

A. Inspection/tests to demonstrate that the fabrication and
assembly of the materials and equipment meet the
requirements of the design drawings and specifications.

B. Check for applicable code compliance.

C. Inspect electrical installations and test electrical
circuits for operability.

D. Check and test pneumatic circuits for operability.

E. Calibration test for each instrument.

F. Full functional test of instrument systems to determine
operability.

2.3.2 Inspect and test the instrument installations according to the
Buyer approved FAT procedure.

2.3.3 Submit a report confirming the FAT procedure has been completed
and the results. Include:

A. Item tested
B. Date of test
C. Tester or data recorder

0112e/93 102e8m
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D. Type of observation
E. Results and acceptability
F. Action taken in connection with any deviations noted
G. Person evaluating test results
H. Test equipment and calibrations

2.4 PACKAGING AND SHIPPING

2.4.1 Reinstall shipping stops which were removed for calibration and
testing.

2.4.2 Install temporary additional shipping supports for instruments and
equipment to be shipped mounted on the mechanical equipment.
Identify temporary shipping supports by contrasting color, tag or
label to simplify location and removal prior to installation of
equipment.

2.4.3 Repack loose instruments and equipment, including those removed
from the shipment, in the manufacturer's original packing
material. Accumulate these in a separate crate marked
"INSTRUMENTS" and labeled to allow traceability back to the main
equipment component.

2.4.4 Package all shipped materials to eliminate damage from moisture,
vibration, shock and heat damage while in transit or interim
storage.

PART 3 EXECUTION

(Not Used)

END OF SECTION

01rz5s:+ 10zeem
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